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Promoting Industrial Power Plants 


EVERAL operators have made a 
good thing for themselves and done 
a good thing for the electrical industry 
and the public, which it serves, by 
modernizing and rehabilitating out-of- 
date and inefficient electric stations. 
There is a big opportunity for some: 
body to do the same thing for indus- 
trial plants. 


The industrial 
plants that have “just growed.” Some 
of them have outgrown their right to 
continued existence. Comparatively 
few have been designed to take ad- 
vantage of the high pressures and tem- 
peratures now successfully handled and 
to utilize the modern apparatus and 
processes now available. 


woods are full of 


A complete reorganization along 
modern lines, intelligently applying the 
more efficient appliances and practices 
that recent progress has developed to 
present needs and probable growth, 
would, in many cases, pay a rich divi 
dend upon the required investment. 


The present owners do not do it 
because they do not realize the possi- 
bilities; they haven’t the money, or if 


they have, they can use it in increasing 
They are 


getting along all right, and if they are 


their productive capacity. 


losing money on their steam plants, they 
do not know it and it does not worrv 
them. 


But if somebody whose business it 
was to do such things would make a 
study of one of these wasteful examples, 
design the plant that would best meet 
the requirements of the establishment, 
put it in and take the notes of the 
purchaser for much of the purchase 
price, he would make a good profit on 
the apparatus sold and the work done, 
good remuneration for professional ser- 
vice, good interest on the money in- 
volved; and the purchaser could pay 
the interest on the notes and redeem 
them in a few years and come out with 
a new and efficient plant paid for from 
its savings. 


A group of professional engineers, 
contractors, manufacturers of power- 


plant machinery and bankers would 
find profitable ven- 


ture in this direc- ey 


tion. 
- Jaws 
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Pulverized-Coal Installation Saves 
6,300 in Six Months 


S 
~ 
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\' THE Chicago 
l plant of Bird & 


Son, Inec., the steam 


generating equipment in 
1926 consisted of two 
f 2-1 I8-ft. hort 


72-im. by 
| tubular 


Zontal 


return 
hoiers, ot fired, and 
the necessary aux- 
iliaries. Vhe ot burners were of the steam-atomizing 
type and had been operating for three years on heavy 
fuel oi with excellent results In fact, operation had 
been so unttormly satistactory with the ol equipment 
that the operators looked with jusi.a little dread at a 
change to any type of coal-burning equipment 


The two boilers were set in battery with the shells 
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hig. 1—Unit pulveriser serving west boiler 
§ tt. l in. from the floor. A firing atsle 7 ft. wide ran 
im front of the two botlers. Ten feet above this aisle 
and partitioning it from the rest of the room, two curtain 
walls extended to the boiler-house roof, 35. ft 
the floor. 


above 
Directly in front of the cast boiler and just 
across the firing aisle was the turbine-generator equip- 
ment deseribed in the Nov. 16, 1926, issue. The space 
directly in front of the west boiler was vacant. It can 
he realized that any contemplated change to coal-burning 
equipment would of necessity have to embrace dustless 
coal and ash handling in view of the other equipment in 
the same room 

\ heavy oil having a specitic gravity of 1.050 at 60 
deg. I’. and a heat content of 18,500 
was being used as fuel 


tu. per pound 
This oil was delivered into the 
storage tanks at less than Se. a gallon and the evaporation 
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By B. H. Roserts 


vofing Dizision, Bird « 


tion in Operating expenses. 
item alone the saving was $6,700. Efficiency 
of boiler plant with coal firing 75 per cent 


Son, Inc., Chicaa 


throughout the ye 


Unit pulverizers replacing oil firing on two 
return-tubular boilers make material reduc- 


averaged 14.2 Ih. ¢ 
steam per pound of 
from and at 212 de 
F. The steam loa 
varied from 6,500 
10,500 Ib. an hour a: 
was steady throughou 
the 24 hours of the da 
Late in 1926 it was found that fuel-oil prices for 
contract covering a year’s supply for 1927 would b 
approximately 20 per cent higher than the 1926 contra 
price. 


On the fuel 


An immediate investigation was made as to the 
possibility of installing some type of coal-burning equip 
ment. Owing to the necessity for dustless operation in 
the boiler room, the load to be carried and the problem 
of efficiency, it was useless to consider hand firing 
Because of the cramped quarters directly in front of the 
east boiler and the lack of any room on the sides or in 
the rear, it was practically impossible to work out a 
satistactory stoker installation with automatic ash dis 














hig. 2—Kach pulveriser feeding over generator unit 


posal. “These considerations left pulverized coal as the 
alternative. 

It was decided that one unit pulverizer per boiler with 
a capacity for 1,000 Ib. of coal per hour would be suffi 
cient. Upon checking the headroom and clearances, it 
was found that one pulverizer could be set directly in 
front of the west boiler and the other could be set 33 ft 
in front of the east boiler, with the burner tube leading 
over the turbine platform and down to the burner. A 
20-ton coal bunker could be placed between the two cur- 
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walls directly over the firing aisle and opening to 
the roof. This arrangement would allow coal to be 
ited directly down to the west machine and at an 
le of 43 deg. to the east machine. It was found that 
a few alterations a swinging hoom crane just east 
1e boiler room could be utilized for filling the bunker 
unloading the coal to storage. Ash could be taken 


4s 


the side door to the combustion chamber of each 

er aud wheeled to a point reached by the swinging 
YOON. 

his program was entirely feasible and could be car- 

| out at a minimum of expense provided sufficient 

ime could be obtained in the combustion chamber of 

boilers. It was ascertained that 30 in. could be 
excavated under each boiler, thus providing a combustion 
chamber 21 ft. long, 75 ft. from the shell to the floor 

















Fig. 3—Filling the bunker through roof opening 





and 7 ft. wide. It was decided that by placing the burner 
3 ft. below the shell, sufficient active combustion space 
would be provided for operation at 175 per cent rating. 

On the basis of the foregoing plan it was decided to 


1inge over the boilers from oil to pulverized-coal firing. 
Two 1,000-Ib. per hour machines were purchased and 
installed and the coal-handling equipment placed as 
described. The cost of the change over was approxi- 
mately $9,000 complete, including all alterations. 

On Nov. 1, 1926, the first boiler was placed in opera- 
tion. It was found that this unit could operate at 175 
to 200 per cent rating continuously, so the second boiler 
was shut down and converted to pulverized coal. Since 
this time the two boilers have operated alternately in 
five-week periods, continuously 24 hours a day and seven 


( 


days a week. One boiler is operated for five weeks and 
s then shut down for a clean-out and the other one 
started up. It was found that there was sufficient room 
in the lower part of the combustion chamber for five 
weeks’ accumulation of ashes, so no ashes are removed 
or this period. 

uring the first five months’ operation, each boiler 
operated continuously at 180 to 200 per cent of rating 
hout serious deterioration to the brickwork. Since 
time each boiler has operated at 150 to 175 per 
t rating continuously. 
Yo trouble due to slagging has been experienced. 
During the fifth week of operation the top of the ash 
pic is slagged over to a depth of approximately 6 in., 
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but this upper layer is easily broken through and offers 
no obstacle to ash removal. Approximately 75 per cent 
of the ash lodges in the rear half of the chamber, and 
it would be easily possible to remove this accumulation 
from the rear while the boiler is operating if there had 
been sufficient room for a cleanout door in this location. 

It was found that a cold boiler could be brought up 
to pressure and operate at 200 per cent rating within 45 
minutes after ignition. The stack is clear. and with 
normal handling it was practically impossible to make the 
installation smoke. 

From Jan. 1 to July 1, 1927, the boilers evaporated 
39,000,000 Ib. of water from a feed-water temperature 
of 200 deg. F. The coal consumption during this period 
was 4,248,000 Ib. of third-vein Indiana having a heat 
content of 12,500 B.t.u. per Ib., as received. This corre- 
sponds to an efficiency of approximately 75 per cent. 

Operation of the pulverized-coal apparatus is simple, 
and uniform conditions can be maintained. Coal is 
unloaded from cars to storage or to the bunker with the 
swinging boom crane. From the bunker it is spouted 
directly to the pulverizers. © A comparison between the 
first six months of 1926, using oil, and the first six 
months of 1927, using pulverized coal, is made in the 
accompanying table. Approximately the same number 
of pounds of water were evaporated during both periods. 
There was no increase in boiler-room labor required with 
pulverized coal and the fuel handling labor was prac- 
tically the same 


COMPARATIVE RESULTS FROM OIL. VS. POWDERED 
COAL FIRING 


Kirst Six Iirst Six 

Months 1926 Months 1927 on 

on Oil Pulverized Coal 
Labor $2,645.76 $2,506.27 

Water, light, machinery and build 

ing maintenance 1,327.15 2491.21 
Fuel 14,300.24 6,696.01 
Depreciation, insurance and taxes 1,942.20 2 998.59 
$20.216.35 $13,922.08 
Saving in favor of pulverized coal ahve erie $6,294.97 


The saving of $6,294.27 represents the actual reduc- 
tion in operating expense and takes no consideration of 
the proposed 20 per cent increase in fuel-oil prices. for 
1927. Also the item of machinery maintenance shown 
under 1927 is high owing to the fact that some altera- 
tions were made in the boiler room during 1927 that 
were included under the heading of maintenance,: but 
were actually a part of the installation cost of the pulver- 
ized-coal equipment. 

It is to be understood also that the charges for main 
tenance, depreciation, interest and taxes cover all equip- 
ment in the boiler room, including the turbine-generator 
and switching equipment. No attempt was made to 
segregate items applying only to the pulverized-coal in- 
stallation, since we were directly concerned with the 
actual reduction in operating expease. 

ee 


New York City REFRIGERATING RULES require that 
every ammonia-compressor safety valve must discharge 
the ammonia in such a manner as not to endanger life ot 
become a public nuisance. The discharge pipe must be 
carried at least ten feet above the highest opening in the 
roof of the building in which the ammonia compressor 
is located, and to an elevation at least ten feet higher 
than the roofs of adjacent buildings, provided such build- 
ings have an opening or openings in the walls, through 
which ammonia may enter the interior of the buildings. 
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Attacking the Smoke Problem 


in St. Louis 


By Osporn MONNETT* 


URING tthe | last 
heating season, Ny 
1926-27, an effort 


was made to get together 


as much information as 

possible having a_ bearing 

on smoke in St. 
1 


Louis. 
Lhe fol i 


OWlllg report ws a 
velocity, coal used, soot 


STi ke. 


data on wind 
Age ite Psa 
distribution of the 


summary of 


fall and 


In its direction and velocity the wind has a direct bear- 
The 
curves show the average monthly wind velocity and 
direction for St. Lous. The highest 
eceur during January, February. March, 
her and 


ing on the smoke concentration over any given area 


wind velocities 
\pril, Novem- 
higher 
vind velocity will more quickly scavenge the smoke over 


December, which is an advantage, as 
a given area if the rate at which the smoke is produced 
remains the same. However, the rate of smoke produc- 
tion 1s so greatly accelerated during the winter months 
that the higher wind velocity has no apparent effect. 
There are times, particularly in December and Janu 
ary, when a state of stagnation occurs in the atmosphere, 
making the smoke density very marked over the city. 
\t such times, the wind movement being at a minimum, 
the smoke forming this cloud is that produced in the 
immediate neighborhood. These periods of atmospheric 
stagnation will continue to occur whether or not smoke 
is present, and the only way to reduce their density 1s 
to reduce the amount of smoke produced in the territory. 


FUEL SURVEY 


Table T shows the amount of the various fuels burned 
in the metropolitan district of St. Louis. This repre- 
sents as nearly as possible the tonnage consumed from 
April 1, 1925, to April 1. 1926. The fuel has been 
segregated into the various classes for purposes of study 
and also divided between the territories on the east side 
of the river and on 
amount of 


the west. 
bituminous coal of 


There is an additional 
about 750.000 tons not 
shown in this table, representing fuel shipped into the 
territory and then manufactured into other forms, and 
either used in the new form or shipped out to other 
places. This was left off the table to avoid repetition of 
tonnage. 
Soot-F att Stupy 


In making a smoke study of any given territory, it is 
of advantage to make such observations as will determine 
the original atmospheric condition so that improvement 
may be measured vear by vear as the work goes on. One 
of the standard methods of doing this is by making a 
soot fall study in which precipitation of solid matter 


*Consulting engineer and specialist in smoke prevention work. 
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URVEY shows atmospheric pollution in 
St. Louis to be greatest of twenty-four 
largest cities in the United States. 


of publicity and instruction achieving results. 


the 
collected in 


from atmospher« 


suitable cy 





tainers and measui 


Campaign from month to mor 
throughout the heat 
season. ‘The location 


these containers is cai 
fully chosen to give representative figures in all 1 
typical neighborhoods of the community. For insta 
in such a study the classifications include a railroad d 
trict, a manufacturing district, apartment house distri 
residence and suburban districts. In all there are for 
teen locations within the city limits where soot fall 
being collected in addition to various suburban location 
and three in East St. Louts. 
Matter collected in the containers, which in this ca 
are three-quart enameled 
weighed. 


ware buckets, is filtered a1 
The material is then burned in a crucible, ar 
the loss in weight, which represents the combustible m 
terial, 


is reported as soot. There may be some forei: 


TABLE I.—FUEL SURVEY, ST. LOUIS AND SUBURBS 


Industrial power plants, tons 1,422, 06 


Ceramic industry, tons 520,01 
Railroads, tons 417,200 
Office buildings, warehouses, hotels and large heating plants, tons 400,01 
Hospitals and institutions, tons 141,000 
Schools, tons 63,06 
Large apartments, tons 262,500 
Small apartments, tons 340,700 
Two- and four-family flats, stores, garages and miscellaneous, tons 900,000 
Residences, tons 464,300 


Total bituminous coal 4,930,700 


Coke—industrial and domestic, tons 233,000 
Anthracite, tons 30'000 
West Virginia smokeless, tons 3000 


Industrial oil, gal 
Domestic oil, gal 
Gas, cu ft 


15,000,000 
30,000,000 
8,323,649, 000 
EAST ST 
Industrial power plants, tons 
Railroads, tons 
Heating, tons 


LOUIS AND TRI-CITIES 

1,739 000 
509,900 
200,000 
2,448,900 
460,000 
65,000,000 
561,580,000 


Total bituminous coal 


Coke—metallurgical and industrial, tons 
Industrial oil, gal 
Gas, cu.ft 
TOTALS FOR METROPOLITAN DISTRICT 


Bituminous coal, tons... 


7,379,600 
Coke—Metallurgical, industrial and domestic, tons 693,000 
Anthracite, tons 30,000 
West Virginia smokeless, tons 3,000 


Industrial oil, gal.. 
Domestic, oil, gal. 
Gas, cu.ft. 


80,000,000 
30,000,000 
8,885, 229,000 


inatter which is of a combustible nature in the containet 
but such as is obviously of a non-fuel origin is eliminated 
hefore the weights are taken. 

Weights of soot or combustible material are calculated 
in tons per square mile per annum. This is a standard 
figure that can be used in making direct comparisons 
with figures obtained elsewhere or with figures obtained 
at the same location at various periods. 

For St. Louis the average winter soot fall for the sea 
son of 1926-27 is 870 tons per square mile per annun 





October 11, 19. 








v 














directed. 


[his average is taken from the four months of Novem- 
December, January and February—four normal 

ter months the figures for which represent most 

rly true winter conditions. 

(hese figures indicate that the atmospheric pollution 

he Greater St. Louis district is higher than that in 


other part of the country. The figure for Memphis, 
in., including the entire heating season of 1925-26, 
600 tons. The figure for Chicago at the present 
e is 150 tons in the apartment districts as against 420 
s in the same type of district in St. Louis and 450 
s in the Chicago business district, as against 800 tons 
the St. Louis business district. 
Dust counter figures made by disinterested persons 
ring the last year corroborate these figures. A series 
readings shows that the concentration of impurities 
the atmosphere in St. Louis was greater than in any 
the twenty-four largest cities in the United States. 
In fact, St. Louis was at the foot of the list in this sur- 
vey. It is to remove the soot or smoke (which is the 
same thing) from the atmosphere that our efforts are 
The finely divided carbon acts as a mechanical 
rrier for sulphur gases, which, becoming oxidized to 
sulphuric acid, set up destructive action. 


RINGELMANN CHART READINGS 


Throughout the season systematic readings have been 
made to establish the average density of smoke made 
hy the various classes of smokers. These readings cover 
all parts of the season at all hours of the day and repre- 
sent the average performance of each class, establishing 
TABLE II.—AVERAGE SMOKE DENSITY OF VARIOUS CLASSES OF 

SMOKERS IN ST. LOUIS 


Per Cent 
Brick yards it 43 
Factories and miscellaneous power plants. 16 
Railroads (locomotive operation) 18 
Railroads (including round houses) 20 
Office buildings and large heating plants 23 
Hospitals and institutions. . 10 
Schools é 1 
Large apartments (over 6 families) 19 
Small apartments (6 family) 14 
Two- and four-family flats and miscellaneous......... 8 
Residences... . . 6 


AVERAGE SMOKE DENSITY—EAST ST. LOUIS 


Industrial 37 
Railroad 26 
Domestic : sean a4 ; 7 


this figure as a standard for comparison, with similar 
ligures which may be made in the future. The density, 
determined by these shown in 


Table IT. 


observations, 1s 


as 
« 


Patrot WorkK 


Before attempting smoke-abatement work on heating 
plants on a large scale, it was decided to select certain 
localities for experimental work in order that some idea 
could be obtained as to the value of such work. 

\s a demonstration several locations were selected, in- 
cluding all classes of smokers, such as apartment houses, 
lats, stores, garages, residences, etc. One of these was 

\ingshighway and Page Boulevard. On one side was 

‘ow of residences and on the other side a row of two- 

mily flats. The smoke density of the locality was 

refully determined by a series of Ringelmann chart 
lings taken before the people in the territory were 
are of the work. After the density had been deter- 


ined for the territory, the patrol work was begun, 
erature was distributed on proper methods of firing, 
| individual instruction to householders and those who 
After three days’ work the 


erated the furnaces. 
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density of the territory was again determined and showed 
a reduction of 55 per cent in the residence smoke and 
45 per cent in the two-flat building smoke. However, 
the comparison at this time, so far as weather conditions 
were concerned, was not so favorable, as the original 
density was obtained when the outside temperature was 
at 30 deg., and the second density when the temperature 
was 10 deg. above zero. There was, however, such a 
noticeable improvement in the district that another 
locality was selected and comparisons carefully made 
under exact weather conditions. This locality consisted 
of a row of residences all equipped with hot-air furnaces. 
A smoke reduction of 79 per cent was obtained after 
three days. 

In dealing with householders, it has been found that 
about 90 per cent are willing to co-operate; some do not 





Average monthly wind velocity and direction for 
1918 to 1925, St. Louis, Mo. 


care to have the demonstrators come into the basement, 
but promise to read the instructions and follow them; 
others gladly welcome the visit of the firing instructor. 
In either case it has been our experience that marked im- 
provement results. 

The third territory selected for demonstration was at 
Skinker, Pershing and Waterman, extending to River 
Des Pere, containing a stretch of six blocks, with all 
classes of smokers from single residences to 24-family 
apartments, stores, garages, a hotel, etc. The original 
condition was obtained as above, and then instruction 
was begun. After one week the reduction in apart- 
ments was 65 per cent, and in residences 59 per cent. 
This was not considered satisfactory as far as residences 
were concerned, and further work was done. After 
another week of instruction the apartments showed 67 
per cent and the average reduction for all readings on 
residences showed 72 per cent. 
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In this district the experiment was tried of using 
student instructors from Washington University. Six 
of them were employed, each having a_ block, and 
patrolling the district from 6:30 in the morning until 
8, and from 4 to 5 in the afternoon. It was found that 
the student instructors were not very successful with 
the janitors, as the latter considered them merely 
students, without much experience, and did not take 
them seriously. The regular men had much better suc- 
cess with the janitors. All janitors who had not already 
been at the firing school, were urged to go there and 
were given instructions and then followed up through 
the day by the regular men. However, the student in- 
structors had better success with the householders. They 
distributed their literature and then returned to give in- 
structions in case it was desired. It was found also that 
it was better to take this matter up with the janitors 
early in the morning while they were firing and had the 
work on their minds. On the contrary, our experience has 
been that in the case of residences, a better reception is 
given instructors in the afternoon. 


DISTRIBUTION OF SMOKE 


From the data collected in this investigation it is pos- 
sible to fix the relative responsibility of each class of 
smoker in relation to the total smoke produced. The 
following figures are based on the heating season of 
1926-27. Taking first the territory as a whole, including 
the East Side, the city proper and suburbs, the division 
of smoke is as follows: 


Per Cent 
Industrial smoke 63 


Heating smoke es 26 
Railroad smoke ° 1 
100 


Naturally, the large industrial works on the east side 
of the river, where the factories are allowed to smoke as 
much as they please, cause industrial smoke to over- 
shadow all other classes when viewing the territory as 
a whole. We find, however, that the wind direction is 
such as to minimize the importance of a great deal of 
this smoke. 

Considering the west side of the river as a unit, in- 
cluding the city itself and suburbs, the importance of 
heating smoke increases with a corresponding decrease 
in industrial smoke. The proportion becomes: 

Per Cent 

50 


Industrial smoke 


Heating smoke Se cele wr ; 42 
Railroad smoke ae 8 
100 


The heating smoke in the foregoing classification, rep- 
resenting 42 per cent of the city’s total smoke, may be 
divided into large heating plants 30 per cent and small 
heating plants 12 per cent. All the readings taken to- 
gether emphasize the importance of the large plant. 

SUGGESTIONS FOR PROCEDURE 

As far as brickyards are concerned, there are well- 
known furnaces available for this kind of work— 
furnaces that have been used successfully in other places. 
Considerable interest is now being shown and some im- 
provements started. 

With regard to factory power plants there is no reason 
why rapid progress should not be made in this branch 
of the problem. This is the part of the work that has 
best been worked out and standardized, and there is no 
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question about obtaining successful results when t! 


problem is given proper study. 
Tr 1 
The group of smokers represented by apartment 

large heating plants and two- and four-family flats a: 


miscellaneous plants, constitute 34 per cent of the enti 
smoke problem. It is in this class as a whole that t! 
greatest showing should be made in the patrol work. 
It was noticed when making railroad observations th 

the worst smoke was produced by engines standing st - 
on side tracks or parked in yards. By inaugurati: i. 
closer watch over such cases, the railroad smoke cou 
be cut materially. Roundhouses are making a gri ie 
deal of smoke, and smoke washers should be urged 
do away with this part of the problem. 





Pressure, Volume and " 
Temperature Chart” \ 


HE volume of a given weight of gas changes with \ 

any variation in either its temperature or pressur | 
The relations that exist among the pressure, volume a’ 
temperature of a gas have long been known, and were 
first stated in the laws of Boyle and Charles. Accordi: 
to the law derived by Boyle, the volume of a perfect ¢ 
diminishes in the same ratio as the pressure upon it 
increased, provided the temperature remains consta: 
The law of Charles states that the volume of a gas 
constant pressure is proportional to its absolute tem- 
perature. If, for convenience, the volume of a gas 
considered to be unity at the standard conditions 
32 deg. F. and atmospheric pressure, 14.7 Ib. per sq.i: 
absolute, these two laws may be expressed by the equa- 
14.7T ’ ; | 
Foo” where P is the pressure in pounds 
per square inch, |” the volume expressed in terms of the 
volume at 32 deg. F. at 14.7 lb. per sq.in. pressure, and 
T the absolute temperature. 

The accompanying chart is designed to solve this equa 
tion, and the three co-ordinates correspond to the three 
variables—pressure, temperature and volume. It i LU 
based on the properties of the isosceles triangle whic! 
states that the sum of the perpendiculars to the sides 0! 
the triangle from any point within the triangle is equ 
to a constant. By using logarithms, the equation for 

14.7 
1 49 
and in this form it satisfies the properties of the isosceles 
triangle. 

The chart will be found convenient in solving various 
types of gas problem. For example, suppose it is di 
sired to find the density of air at 45 Ib. per sq.in. abs: 
lute and 300 deg. F. Enter the chart along the pressu 
line corresponding to 45 Ib. pressure and follow it unt: 
it intersects the horizontal line corresponding to 300 de 
From this intersection follow the volume line to the bi 
tom scale where it is found that the volume of the g: 
under these conditions is 0.5 of the volume at standar 
conditions. The table shows the density of air at 32 de 
I. and 14.7 Ib. pressure to be 0.0807, and thus the densit 


; sc . 0.080 : 
at the desired condition is 05 7 = 0.1614. 





J 


tion Pl’ = 





perfect gas becomes log P + log I” + log —, = log 





Manufacturers of compressors frequently give th 


*All rights reserved. 
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acity of their equipment in cubic feet of free air per 


is more often interested 
ic feet of compressed air delivered. 
found helpful in converting cubic feet of free air to 
Thus if a compressor is able to com- 
ss 30 cu.ft. of air per minute at standard conditions 


while the user 
The chart will 





R 





engineering calculations, as most gases follow these laws 
closely within the range of the chart. 

A chart similar to this was published in the April issue 
of the French publication Arts et Metiers. The scales, 
however, were marked off in metric units, and the three 
axes made equal angles with each other. By changing 
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volume, temperature chart for gases 


. absolute and 100 deg. I*., the cubic 


feet of air delivered may be found from the chart as 


Using the chart as previously described, it is found 


that the volume of air at 100 Ib. pressure and 100 deg. 


DENSITY AND SPECIFIC 
ATMOSPHERIC 


my ea: 


its volume at standard conditions. 
ie volume of compressed air delivered will be 30 
r 5.1 cu.ft. per minute. 

Although the chart is based on the laws governing per- 


rom its use will be sufficiently 





the angle between the co-ordinate axes it was found 
possible to lengthen the temperature scale. This 1m- 
provement makes it possible to read the chart with 
greater accuracy and ease. 

—> - 


It Is DEsrRABLE TO PROVIDE synchronous motor con- 
trol equipment with both alternating-current and direct- 
current ammeters. From the alternating-current ammeter 
the operator can regulate the field excitation for unity 
power factor at any load, at which the machine may be 
operating. The direct-current ammeter enables the oper- 
ator to provide normal field excitation as given on the 
motor nameplate and, with the manual starters, to deter- 
mine when the motor has accelerated to the proper speed 
for applying the field. The power factor meter is not 
so necessary a part of the equipment as the ammeters, 
but is quite desirable in that the operator can determine 
at a glance the power factor at which the motor is 
operating. This is particularly desirable if the operator 
wishes to adjust the motor’s power factor. 
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lig. 1—Three 3600-hp. Diesels were installed in the new Grove City plant 


Modernizing a Municipal Light Plant 


By FRANK H. PokEHLMAN 


Superintendent, Electric Light Vlant, Grove City, Pa 


Grove City, Pa., Builds New Light Plant—Old Gas Engines Replaced by 
Diesels—Fuel Cost Is Cut One-Half—Plant Has Many Safety Features 


N MANY instances a municipality obtains its contro! 

over the generation and distribution of electricity at 

some economic sacrifice. Grove City, Pa., has a 
more fortunate history, for since the installation of the 
original municipal light plant the operation has been ex- 
ceedingly satisfactory, as to both continuity of service 
and operating costs. 

The first plant was put in operation in 1908, and as 
natural gas was abundant, a 150-hp. gas engine was the 
prime mover. This was augmented the following year 


by a 100-hp. similar unit, followed by another addition’ 


in 1913. In 1920 the mounting demand in electrical 
consumption required a further addition in plant capac- 
ity. Natural gas was decreasing in availability, and this 
prompted the purchase of a 185-hp. Bessemer semi- 
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Diesel engine with a suitable generator, and in 1922 a 
second oil engine of the same make was placed in service 

In 1924 the plant had about reached its limit as to 
output, and either additional equipment had to be added 
or a new plant constructed. Due study into the com- 
parative operating costs of the gas and oil engines proved 
conclusively that the oil engine produced power at the 
lower cost, and future fuel-oil supply was removed from 
the bounds of uncertainty. Consequently, I was in 
structed to design and build a new plant using Diesel 
engines, which were more economical in fuel consumption 
than semi-Diesels and were capable of being constructed 
in larger powers. 

Three Bessemer  solid-injection —four-stroke-cycle 
Diesels of 360 hp. each, direct-connected to 375-kva. gen 
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Fig. 3 (Below )—A centrifuge 
reclauus the oil 


elietielante kkk i ee 
sl oo = 


e)—Ilicw of the 
switchboard 


. 
* 
5 


A 

















Fig. 4 (Left)—750-kva. unit 
installed in 1927 
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cage and cooling pond 
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erators operating at 277 r.p.m. were installed in a new 
location and the old plant entirely scrapped. The num- 
ber of customers increased each year, and in March of 
this year it was necessary to install an 800-hp. Diesel 
of the same make, direct-connected to a 750-kva. 240- 
r.p.m. 2,300-volt generator. This unit, shown in Fig. 4, 
is notable in that the generator rotor is of welded con- 
struction, consisting of a forged ring and hub with a 
connecting plate web or disk. 

Excitation is obtained from two 225-ampere motor- 
generator sets, one of which is motor-driven from the 
primary bus, and the second motor obtains its current 
through the station transformers. Emergency excitation 
is obtained from a gas-engine-driven generator consist- 
ing of an ordinary Ford motor which, minus transmission, 
is connected to a 5-kw. generator. 

THe SwitcuBoarD [Is COMPLETE 

The switchboard, Fig. 2, consists of one swinging 
panel, one 2-circuit exciter panel, one regulator panel, 
one indicating light panel, one secondary feeder panel, 
five generator panels, one main panel, one synchronous 
condenser panel, two 2-circuit street lighting panels, three 
2-circuit primary feeder panels, and one street lighting 
panel controlling two circuits of curb lights. The swing- 
ing panel has two primary voltmeters, one direct-current 
voltmeter, one power-factor meter, one frequency meter 
and a synchroscope. Each generator panel is equipped 
with one indicating wattmeter, one phase ammeter with a 
three-point switch, one direct-current ammeter and an 
integrating wattmeter. The main panel has one indicat- 
ing wattmeter, one indicating ammeter with three-point 
switch, one recording voltmeter, one recording demand 
meter and one recording and one integrating wattmeter. 
The exciter panels have indicating ammeters and the 
regulator panel is equipped with a Terrill K4 regulator. 
The synchronous condenser panel has standard equip- 
ment. Street lighting panels carry one indicating watt- 
meter, two indicating 10-ampere meters, and one 
integrating wattmeter cach. Feeder panels have one indt- 
cating phase ammeter with a three-point switch and one 
indicating wattmeter per circuit. 

Circuit breakers are protected by overload and inverse 
time-limit relays, as well as by telltale lights and a bell 
alarm operated by a bell-alarm relay through the direct- 
current bus. The effort was made when designing the 
plant to make the operation of the electrical portion of 
the plant as nearly automatic as possible. Consequently, 
generator panels have telltale light and bell protection 
indicating for each generator unit loss of lubricating oil 
pressure, rise in cooling-water temperature, rise in tem- 
perature of end main and outboard bearings. 

The same system is connected to the main lubricating 
oil tank, giving protection against loss of head on the 
oil lines to the several engines, as we use a common out- 
going line to all engines with gravity pressure to force- 
feed pumps. Lights for this tank, together with lights 
for the receiving well and standpipe, are mounted on the 
indicating panel, on which we are now also mounting 
flow meters for the water-works pumps, as our building 
also houses the municipal water plant, 
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Fuel requirements are taken care of by two 15,000-ga! 
tanks with two 10,000-gal. tanks in reserve, shown i: 
Fig. 5. The fuel flows by gravity from the main tank 
through a strainer and a meter to a centrifuge. Afte 
being centrifuged, it is pumped to a day tank from whic] 
it flows by gravity through a fuel-oil header to th 
engines. 

Each engine is equipped with a duplex lubricatin 
pump taking oil from the main oil-header and returnin 
it through a return header to the tank. The oil is by 
passed from the tank to the centrifuge, where, afte: 
clarification, it is returned to the main lubricating tank 

Cooling water for the engines is taken care of by 
200 g.p.m. centrifugal pump, which, taking its wate 
from an outside 11,000-gallon tank, forces it through th 
engines, then through spray nozzles back into the tank. 


ECONOMIES OF THE NEW PLANT 


Owing to the change from the old to the new plant 
marked economies were effected. In the old plant the 
water, after being used, was wasted. In the new plan 
the cooling system uses but 6,000 gal. of makeup wate: 
a day. In 1924 the cost of water was $6,387.80, which 
was reduced to $520.14 in 1926. 

The combined fuel bill for gas and oil when operating 
the old plant was $29,967.58 in 1924, during which time 
we produced 2,152,740 kw.-hr. In the new plant 
2,669,500 kw.-hr. were produced during 1926 at a cost 
of $16,948.64. 

A comparison of the difference between 1924 and 
1925-6 as shown in the tabulation demonstrates the sav- 
ings we have been able to accomplish. 


1909 1920 1924 1925 1926 
Energy generated, kw.-hr..... 1,327,944 2,152,740 2,288,100 2,669,500 
Plant expense.... ) $23,743.98 $59,861.74 $26,024.74 $32,900.95 
Sinking fund . > $3,940.00 10,730.90 3,989.13 22,658.92 18,630.28 
Outside lines, ete. | 
Net income WEED ceesewnsen $89,455.88 $91,308.94 °$94,826. 24 


‘ 


The operating costs are well balanced, those for Janu 
ary, 1927, being as follows: 


EXPENSE 


NE eee PO ONE ik ccnceceeeam een 15.00 
i, A eens 200.co Telephone ...<csccvce 1.15 
ere eae 2,623.76 Piamt Wants .. .ccccces 94.37 
WOME oh PW sea sidarelan wort 387.36 Miscellaneous ........ 60.41 
MI ig atta Soo) saat ort 16.20 a 
Repairs .........0ss- 161.63 $3,124.6 


Other small economies have been effected. Drips 
from the fuel pumps have been recovered, the meter 
showing over 1,000 gal. saved per month, with an aver- 
age of $0.07 per gal. The centrifuge, Fig. 4, which we 
installed with our last unit at a cost of $1,300, returned 
an initial saving of 800 gal. of reclaimed crankcase oil 
which we had accumulated between the time of ordering 
and delivery of same and now, besides centrifuging our 
fuel oil and clarifying our lubricating oil, it also cleans 
the waste oil, which is pumped from the wheel pits to a 
tank equipped with heaters, where, after heating and 
clarifying, the oil is returned to the lubricating system 
If the oil is not worth cleaning, we pump it direct to the 
fuel tank. This has resulted in the recovery of about 60 
gal. of lubricating oil per month. Finally, we have 
equipped all our engines with air cleaners and while a 
saving is not to be calculated directly due to them, they 
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ur loubtedly will lengthen the life of the cylinders, bear- 
ins and spray valves. 

‘he city is also installing a filter plant in connection 
with the water system, and the alterations are such that 
al) pumping will be done at the off-peak period of from 
midnight until 7 a.m., thus removing a 140-kw. load from 
both the daylight and night load peaks. This will tend 
to lighten the present peak load curves and raise the 
light load curve. In addition, we have recently connected 
to our lines a 225-hp. synchronous motor-generator set 
with an 80 per cent leading power factor, which is used 
from midnight Saturday until Monday 6 a.m. This helps 
the light Sunday load period and gives some power factor 
correction. 

FINANCIAL POSITION OF THE PLANT 


The financial statement of the electric department of 
the borough as of Jan. 15, 1927, is as follows: 
$226,455.01 

8,420.19 
7,418.48 


3,845.25 


Valuation, as of Jan. 1, 1926 
Extensions in 1926 
a ee ee eae eee a 
Payment on new unit 


$246,138.93 








Less depreciation reserve ....... 11,743.76 
395.17 
Outstanding indebtedness ..... 5,944.00 


Net valuation 


In municipal operations of any kind the final results 
of any savings finally revert to the taxpayers, so we have 
reduced our income through rate reductions approxi- 
mately $700 a month beginning Jan. 1, 1926. Since 
hoth the electric and water plants are under one roof, 
the power costs for water pumping have been reduced 
lc. per kw.-hr., or one-third. One pumper at $120 per 
month has been dispensed with, resulting in a substantial 
reduction in water-plant operation. This in turn has been 
passed on to the taxpayer in the form of rate reductions, 
and when the new off-peak pumping schedule goes into 
etfect, the rate will again be reduced by Ic. Finally, any 
(lecrease in cost per kilowatt-hour is reflected in cost of 
street lighting, which is billed to the general fund at cost. 


<i 
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Solving the Power Problem 
of a Summer Resort 


By G. 





GROW 


HE problem of supplying water, light and power 

to a summer resort is often puzzling as to the choice 
the energy source. Such consumers are by no means 
attractive to the central stations since the load exists 
i but a small portion of the year. To cover the neces- 
ry investment charges, the energy rates must be high. 
ince the load during the summer season is centered in 
e evening hours with but a small day energy consump- 
m, steam equipment is not always economical and oil 
eines are often installed. 
Mackinac Island, at the extreme northern top of the 
\lichigan lower peninsula, has been a 
ir years. 


r 


summer resort 
The water and electricity were supplied from 
steam plant which, however, proved expensive to 


perate when labor and coal rates increased during and 
tter the War. 
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In 1923 a 200-hp. Diesel was installed to drive the 
generator previously belted from a steam engine. This 
was followed in 1925 by a 240- and an 80-hp. Diesel 
direct connected to alternators, this increase permitting 
a second steam engine to be shut down. 

The management states that while the steam plant was 
in good condition it found the fuel cost so expensive that, 
without the change to oil power, rates would have had 
to be increased to the detriment of the community. F. B. 
Doherty, the secretary of the light company, states: 

The only trouble we ever had with the oil engines was in 
the first two months we operated the first one. We had some 
piston trouble which I found was caused by inexperience 
on our operator’s part and by the grade of lubricating oil 
that we were using. We got this straightened out, and since 
that time we have never had a minute’s trouble. During 
the summer months this engine has run twenty-four hours 
a day for as high as four weeks at a time without a shutdown. 
The new engines installed have never caused us any trouble 
and carry a full load and at times a considerable overload. 

During the winter the load is light and we run the 80-hp. 
unit 24 hours a day with a shutdown once every two weeks 

















Two of the three Fairbanks-Morse Diesel engines 
together with the pumps in the power house 


for cleaning, which takes from two to three hours. We find 
it a good practice to clean the exhaust of carbon every two 
weeks. Sometimes we find considerable carbon and other 
times very little. This depends a great deal on the temper 
ature at which the engine is run. If the operator runs it 
with the jacket water too cold, the exhaust ports become 
more carbonized than if run at the proper temperature. 

As a result of the favorable experience in the use of 
Diesel engines for the main power plant on the Island, 
the Grand Hotel has recently placed an order for a 
180-hp. Diesel generating set of the same make, which 
will be installed to take care of the power load and the 
lighting of the hotel. This plant will be arranged so that 
it can be paralleled with the light company’s lines and in 
the event of an emergency can take care of the pumping 
and any other part of the load up to the limit of the 
plant capacity. This arrangement will offer greater pro- 
tection to the Island, particularly to the water works, as 
the two plants are widely separated, giving assurance 
that in case of fire at either place the Island will not be 
in total darkness. 
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When Does a Bearing Pound in an 
Internal Combustion Enginer 


By L. H. 


LL who have oper- 
ated oil engines, or 
for that matter any 

reciprocating engine, know 
that if the connecting-rod 
bearings are given too 
much clearance they will 
pound. But just what makes them pound and at what 
point in the cycle the pounding occurs is not so clear. 

Discussing the wristpin only, at first, most operators 
will say that with a four-stroke-cycle single-acting engine 
no pound can occur on the power stroke since the wristpin 
is in contact with the one side of the bearing during the 


 f 
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HIS is a discussion of bearing pressures, 
intended to show that current ideas as to 
when a bearing pounds are erroneous. While 
the Otto cycle gas engine is used as an illustra- 
tion, the reasoning applies to all gas engines. If 





MorRISON 


engine indicator diagr: 
showing the lines tl 
would be drawn by the 
dicator pencil during 
four strokes. 
these pressures 
laid out along a line, 
obtain a pressure curve for the four strokes, as shoy 
in Fig. 2. For convenience the exhaust and_ sucti 
strokes are assumed to be atmospheric, the error by 
doing being negligible. The four strokes are mark 
Rk or L to indicate which half of the bearing is in « 
tact with the wristpin. 

On the face of it the bearing shoul: 
pound when the direction of bearing 
pressure apparently changes at the e: 
of the suction stroke. But this is not 
the state of affairs, as another fact 
= creeps in to destroy the entire argu- 














Power stroke 


A B 








Exhaust stroke ment. This factor is inertia. 


It requires power to start and bring 
an automobile up to speed, and power, 
in the shape of braking action, is devel- 
oped in slowing it down. In the same 
way a force must be exerted to brin; 
an engine piston up to its maximum 
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\TSSTDD: speed and then to slow it down as 


nears the end of its stroke. 

This acceleration and slowing down 
require a force to be exerted. It 
obvious that during the early part of 
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Fig. 1—Point of wristpin contact with its bearing of gas pressure 


was the only force present 


entire stroke and on the following exhaust stroke the 
piston is forced back with the pin still pressing against 
the same side of the bearing. It is at the end of the 
exhaust and beginning of the suction stroke that the 
pound occurs, so many assume, since at this point the pin 
leaves its contact with the bearing side to make contact 
with the opposite side of the bearing. 

The assumed conditions are shown in Fig. 1. A piston 
position is shown for each of the four strokes with the 
pin in contact with either the bearing side L or Rk. In 
addition, in the center has been placed a typical gas- 
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Compression stroke 


the stroke, provided no other fore 
existed save that used to perform thi 
acceleration process, the crank and rod 
would pull the piston and during thi 
slowing down process the piston woul: 
exert a force on the connecting rod 
and wristpin. The force necessary to overcome tl 

inertia of the piston in acceleration can be calculated | 

the equation 


~ IT” s {_ cos" 2a 
I — TT | (cos a ot. =) 


when a = crank angle; r = crank throw; 2 = rod to 
crank ratio; |” = velocity of the crankpin; I” = weight 
of reciprocating parts; and g acceleration due 
gravity, feet per second per second. Using this formu! 
and inserting the values pertaining to a particular engi 
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ie forces necessary to overcome the inertia at all points 
a the stroke can be calculated and laid out as shown in 
ig. 3. At that part of the stroke where the inertia 
orce curve is below the base line, the force is neg- 
tive—that is, it resists the piston motion—and when 
bove the line, the inertia force assists the continued 
iston travel. The curve has been constructed for all 
our strokes, and marked F# and L to indicate which side 
{ the bearing the wristpin is in contact with if there 
vere no gas pressure on the piston. Assuming that no 
ther force is present, such as when the engine is run- 
ning idle, it will be noticed from Fig. 3 that the pres- 
sure on the bearing reverses at approximately mid- 
position in each stroke. The distance the curve is above 
or below the base line is proportional to the intensity 
of the force in pounds per square inch of piston area, in 
order to make it to the same scale 
as the indicator diagram in Figs. 1] 
and 2. 

If we combined Figs. 2 and 3, we L 
would obtain the net force tending  |% 
to move the piston on its. stroke. 





the ends of any stroke. It can do so near the center of 
the suction and exhaust strokes, but only if the clear- 
ance is large. 

A lighter piston would cause the inertia force curve 
to be flatter, resulting in a lesser pressure change during 
these two strokes. Clearances with light-weight pistons 
can then be greater. Conversely, a heavier piston or a 
higher speed would make the curves steeper and the more 
rapid pressure change would require closer clearances to 
avoid pounding. To offset high speeds, light pistons are 
necessary. 

It is interesting to note that if a gas engine having 
heavy reciprocating parts should operate on a low load 
or have a leaking piston, the net-force diagram during 
the compression stroke may have a <lifferent shape from 


that shown. Instead of a negative value during the 





for example, during the early part Fower 
of the power stroke the force neces- 
sary to overcome the piston inertia 
resists the force due to the gas ex- 
pansion, and as a consequence the 
net force tending to turn the crank 
through the agency of the connect- 
ing rod is diminished, and during 
the remainder of the stroke the net 
power is increased by the inertia 
force. A combination for the four 
strokes gives the net force diagram 
shown in Fig. 4. 

It will be seen that during the 
entire power stroke a positive force 
is applied to the rod and the pin 


Fig. 2—Diagram shows the pressure changes during the evycle 
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is always in contact with the left 
side of the bearing. During the ex- 
haust stroke the net force is negative 
during the first portion and positive 
during the second portion of the 
The pressure of the wrist- 
pin changes from the left to right side of the hearing at 
about the center of the stroke, but the change is so 
eradual that unless the clearance be excessive no pound- 
ing will occur. 


stroke. 


The same applies to the suction stroke. 

During the compression stroke the mean-effective pres- 
sure is at all times negative, and at no point in the 
stroke does the positive inertia force equal the negative 
va pressure. Consequently, the net force curve is nega- 
tive during the entire stroke, with the pin in contact 
with the left side of the bearings 

On the next power stroke the pin pressure remains 
at the left, so that no reversal occurs at the end of the 
compression stroke, but the value of the total force is 
increased at dead center, owing to the combustion of 
the gases. j 


It is clear, then, that the wristpin cannot pound at 
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Exnaus7 Compression 
. 3—The inertia of the reciprocating parts results in 
the introduction of another force 

| } 
eid 

Compression 


Fig. 4—-The combined gas and inertia forces give this net-force diagram 


entire stroke, the curve may cross the zero line near the 
end of the stroke. 
end of the 


This would cause pounding at the 
compression stroke. In one case the curve 
crossed the zero line twice in the stroke, producing two 
distinct thumps. 


THE “@xHAUsT Pipes oF Orit ENGINES should be of 
cast iron, as steel pipes corrode rapidly, especially when 
the fuel oil contains an appreciable quantity of sulphur. 
The sulphur burns to sulphur dioxide, which may be 
oxidized to the trioxide in the engine cylinder and com- 
bine with the water vapor of combustion 
phurous or sulphuric acid. 


to form sul- 
gases should 
water, which 


The exhaust 
never be cooled to the condensing point of 
would cause corrosion. 
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Repair Versus Replacement of 
Old ‘Transtormers 


A Method for Determining Which Is the More Economical, To Repair 
an Old Transformer That Has Failed or Replace It With a New One 


By Maurice D. SmitH 


N THE lines of electric light and power com- 

panies and in industrial plants distribution trans- 

formers are used in large numbers. Some of 
these transformers have probably been in service for 
years, and occasionally, for some reason, it is found 
necessary to make repairs. Since repair work costs 
good American dollars, it is one of the engineer’s jobs 
not to spend them uneconomically. Hence, there must 
he some economic transformer repair cost, and it is the 
object of this article to pass along to others an economic 
study, curves, and the method employed by an Eastern 
company to determine an economic transformer repair 
cost. 

The main operating cost of a transformer is its core 
loss and is therefore an important factor when deciding 
whether the transformer should be returned to service 
once it has been removed from the lines for repairs. 
During the last thirty vears manufacturers have made 
important increases in the efficiency of transformers. 
This has been made imperative by competition and the 
constant demand of the users for more efficient equip- 
ment at lower costs. 

Table I shows the 
turer since 1896, 


results obtained by one manufac- 
and while there is a large decrease in 
the copper has been increased slightly. 
However, the core loss is more important, since the trans- 
former is generally energized for 24 hours each day, thus 
making the constant, while the copper loss 
varies with the secondary load. This, of course, reaches 
a maximum for only a few hours each day. 

By referring to Table [ and comparing the core loss 


core loss, loss 


core loss 


of a 10-kva. transformer manufactured under column 
No. 1 with the same transformer manufactured under 


column No. 5, which is relatively recent, it is seen that 
the core loss has been more than cut in half, having been 
reduced from 139 to 62 watts. It is therefore important 
to consider the question of core loss before making re- 
pairs. The figures in column 1 do not tell the whole 
since, as indicated by the footnote below the table, 
the core losses of the old transformers have increased at 
least 25 per cent, due to ageing of the core iron. 

All transformers have a serial number and the manu- 
facturers can, no doubt, advise what serial number 


ste ry, 


5 


ty 


? 


changes were made in their equipment. Knowing th 
serial number of the transformer, it is a simple matter t 
ascertain its core loss by referring to Table I and locat 
ing under which column the transformer was manufa 
tured from the footnotes. Core losses for other trans 
TABLE I—OPERATING CHAKACTERISTICS OF GENERAL ELECTRI! 
TYPE H DISTRIBUTION TRANSFORMERS MANUFACTURED 
SINCE 1896 
FOR OPERATING ON 2,300-VOLT 60-CYCLE CIRCUITS* 








_ ——Losses in Watts _ 
Column | 


Rating Column 2 Column 3 Column 4 Column 5 
Kva. Core Copper Core Copper Core Copper Core Copper Core Coppe, 
0.6 28 16 28 16 24 15 
I 37 27 34 24 31 25 
v.35 43 36 41 38 37 35 22 47 21 47 
2 53 48 49 47 43 46 
z.5 55 57 53 51 47 53 
3 58 68 54 69 53 67 32 82 30 82 
4 74 90 67 88 62 81 
5 78 106 83 94 70 107 42 108 38 108 
2.5 117 156 105 129 98 147 54 151 52 151 
10 139 186 135 155 121 175 64 193 62 193 
15 184 271 183 227 155 =. 248 88 263 86 = 263 
20 220 8 327 220 8 292 180 290 
25 246 392 232 350 205 39375 13006=— 415 128 390 
30 280 = 511 271 410 230 428 
37.5 ‘ i iste ete < a 175 570 170 570 
40 336 ©6640 322 550 293 565 
50 406 8803 372 ~=670 345 675 2t2 735 212 735 


Column I: Rating 1,040 and 2,080 to 104 and 208, adjusted to 2,300 volts. : 
by form letters A, C,E,F and /. Furnished during the period 1896 to 1903 
Serial Nos. approximately 82,600 to 259,000 
We estimate that, where these transformers are in service at the present time, 
the core losses are not less than 25 per cent higher than the values shown, due 
to aging of the core ion. 

Column 2: Taese losses apply to transformers rated 1,040 and 2,080 to 104 and 
208, adjusted to 2,300 volts, representing the first designs having non-aging 
silie»n steel cores They are identified as form G transformers, and wert 
ee ee the period 1903 to 1907. Serial Nos. approximately 250,000 
to 500,000 

Column 3: Tnese losses apply to transformers rated 2,200 to 119 and 220, adjusted 
to 2,300 volts. The designs are identified as form H, and were furnished 
during tne period 1907 to 1910. Serial Nos. approximately 500,000 to 750,000 

Column 4: These losses apply to transformers rated 2,200 to 110 and 220; 2,300 t 
115 and 230; and 2,400 to 120 and 240. The designs are identified as forms 
K and \ and were furnished during the period 1910 to October, 1922. Serial 
Nos. approximately 750,000 to 2,730,0 

Column 5: Present outstanding losses nite to forms K and N, 
subsequent to October, 1922, having serial Nos. 2,730,000 and higher. 


(Reprinted from General Plectric Print. C-73280) 


Desig 


furnished 


formers may be obtained from similar tables compiled 
by other manufacturers. 

In addition to knowing transformer core loss the fol- 
lowing items must be considered when making the eco- 
nomic study: 

1. Present transformer cost. 

(This will vary in different sections of the countr) 
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Figs. 1 to 9—Expenditures that can be 
made for repairs on 2,300-volt 60-cycle 
transformers, manufactured since 1896, 
before it will be more economical to junk 
them. If the intersection of the core- 
loss value and the cost of repairs falls 
below the curve, repairing the trans- 
former is more economical than instal- 
ling a new transformer. If the iter- 
section falls above the curve then the 

transformer should be junked 
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and the cost figures in Table II are only approximate. ) 

2. Junk value of the old transformer. 

(Taken as $1 per kva. Some may consider this 
value low but it is a safe figure to use.) 

3. Annual fixed overhead cost. 

(Taken at 15 per cent of difference in cost between 
a new transformer and; the junk value of an old one. 
The value 15 per cent may vary in some sections.) 

4. Operating costs. 

(For old and new transformers, derived from cap- 
italizing the core loss at 2c. per kw.-hr. for one year.) 

5. Allowable cost for repairs. 

Once these figures have been compiled as illustrated in 
Table II, the results, as indicated for a 50-kva. trans- 
former, may be computed as shown by the following for- 
mula and typical problem: 

In this problem the cost of the new 50-kva. trans- 
former is taken at $395 as obtained in the first column of 
Table II. At one dollar per kilovolt-ampere the old 
50-kva. transformer would have a salvage value of $50. 
The core losses for the new transformers are taken at 
212 watts, as given in column 5, Table I. The core losses 
for the old transformers are taken at 350 watts and 
correspond approximately to the value given in column 3 
of Table I, as it is assumed that the old transformer was 
designed some time between 1907 and 1910. If the 
transformers come into the class in column 1 of the table, 
the core losses should be increased at least 25 per cent 
over the values given in the column. This increase in 
core losses, as stated in the footnote below the table, is 
caused by ageing of the iron. 


.1 = Annual overhead cost = (new — junk 
value of old) (15 per cent + 100) 
= ($395.00 — $50.00) & 0.15 = $51.75 
b&b = Operating cost of new transformer = 
core loss , 
_ hr. per yr. X $0.02 = 
1.000 ir. per yr. X $ 
| ) 
““=_ ¢ 8760 x $0.02 $37.10 
1.000 “N ) x t 
T = Total yearly cost of operating trans- —— 
former $88.85 
C = Operating cost of old transformer 
core loss . 
ee : hr. per yr. = $0.02 = 
1,000 . 
350 i m 
——~ & §.760 $0.02 = $61.50 
1.000 “> 
D = (A + B) — C = annual cost allow- 


able for repairs = $27.35 

Figuring the transformer should be good for 5 years 
additional service, then (D X 5) equals allowable amount 
to he expended for repairs equals $27.35 « 5 = $130.75. 

These formulas may be employed to calculate three of 
four points for a curve, the results being tabulated as 
shown in Table TIT. Similar calculations may be made 
for the different sizes of transformers in use and the 
results tabulated in a table similar to Table ITT. 

Core-loss figures found in the headings of Table ITI 
are selected as a convenient scale for calculation and plot- 
ting and are within the range of core loss for a trans- 
former manufactured since 1896 to the present day. 


554 


They do not refer to any particular transformer, but ar 
merely selected in order to obtain points for the curve. 

From these data the curves in Figs. 1, 2, 3, 4, 5, 6, 7 
8 and 9 are plotted. A convenient scale for the ordinat 
and abscissa is laid out on graph paper, the four point 
plotted, and a line drawn through these points forms 
curve. These curves are most useful, and their applic: 
tion simplifies determining whether a transformer shou 
be repaired or junked. 

For example, a 10-kva. transformer has been receive 
in the repair shop with broken primary bushings, crack« 
terminal board and needing new secondary leads. It 
estimated it will cost $35 to repair and return the tran: 
former to first-class operating condition. The serial nun 


TABLE II—TRANSFORMER COSTS 


Approx Junk Value Less 

size Transf at $1.00 Salvage A B 7 
Kva Cost per kva. Value Dollars Dollars Dol! 

‘.5 $36.50 $1.50 $35.00 5.29 3.68 8.9 

3 51.00 3.00 48.00 7.20 5.28 12.47 

5 78.00 5.00 73.00 10.90 6.66 17. 5¢ 

7.3 102.00 7.50 94.50 14.15 WAL. 23.28 
10 124.00 10.00 114.00 17.10 10.90 28. OF 
15 165.00 15.00 150.00 22.50 15.10 37. 6 
25 240.00 25.00 215.00 32.15 22.50 65.6 
37.5 320.00 37.50 282.50 40.75 29.90 70.65 
50 395.00 50.00 345.00 51.75 37.10 88.8 

TABLE II—OPERATING COSTS FOR 50-KVA. TRANSFORMERS 

Core loss of old transformer* 200 275 350 425 
T. Yearly cost of operating transformer 88.85 88.85 88.85 88.85 
C, Operating cost for old transformer 35.00 48.30 61.50 75.50 
D. Annual cost allowable for repairs 53.85 40.55 27.35 14 
Allowable amount to be expended for re- 

pairs. Dx5... 269.25 202.75 136.75 71.75 


* Not actual core loss as given in Table I, but figures selected within the rang 
of core loss for a 50-kva. transformer built since 1896 so that points for a curve 
may be computed. 
ber is referred to and found to be 282,732. Referring 
to Table I, it is found that a transformer with this serial 
number was manufactured between 1903 and 1907, the 
core loss for which is found in column 2 opposite 10 kva., 
and is 135 watts. 

Referring to Fig. 5, a core loss of 135 watts is located 
on the ordinate and a repair cost of $35 on the abscissa 
Horizontal and vertical Imes are drawn from these two 
points until they intersect, as indicated by the dotted lines 
It is found their intersection lies above the curve, which 
indicates that the transformer should be junked and not 
repaired. Once the curves have been plotted, it is 
simple matter to determine whether a transformer should 
be repaired or junked and thus save money. 

If it is found that a transformer needs repairs, for 
which there are no repair-cost curves available, the curve 
for the nearest size transformer may be used and only a 
small error result. 

\ll nine curves have been published, as it may lh 
found that the cost and other data used for computation: 
will approximately apply to others’ problems, in whic! 
case the curves may be applied directly with but a smal 
error and thus avert the plotting of new curves 
\lthough the curves have been worked out for one manu 
facturer’s product, they may be applied to any trans 
formers produced within the periods represented, with 
fairly close results. These curves do not represent a1 
absolutely correct solution of the problem, but give results 
close enough for practical purposes, and are being applied 
by one large company to determine when to repair o1 
replace its damaged transformers. 
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How Would You Do It? 
By M. E. WaGNER 


\ THE plant that I am operating there are two 
| 250-kva., 2,300-volt, three-phase generators. One of 
the machines is driven by a steam engine and the other 
hy a Diesel engine, and each generator has its own direct- 
connected exciter. 

Ithough it has not occurred, I have been considering 
what would be the best method of starting the Diesel 
engine unit, provided the starting air pressure were not 

ilable for any reason. It seems to me that it should 
be possible to start the unit by using the generator as a 
synchronous motor and taking power from the steam- 
engine unit. It may be that some of Power's readers 
ave had experience with such a ccesiinaabesin of ma- 
chines and can answer the question. 


“ — 


An Emergency Method for Reversing 
Polyphase Motors 
3y Davin WILLIAMS 


AS }MMON method of reversing a motor is through 
the medium of ‘a two-pole double-throw switch. 
Such a means serves the purpose very nicely where there 
is frequent reversing of the motor. Not long ago [ ran 
cross What seemed to be a handy kink for emergency 
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Fig. 








Fig.2 








Figs. 1 and 2— 


A'CVC 


Cross-connected fuse 
used in the 


cases and how they 
motor switch 
reversing. A group of motors were driving machines, 
and once in a while the product would jam in such a 
way that the machines would have to be reversed to get 
peration started again. 

he motors were 220-volt three-phase and protected 
by fuses. At first, whenever it was necessary to reverse 
me offthe machines, the electrician interchanged two of 
motor leads at the switch. This took considerable 
‘and to say the least was not a desirable way of doing 
job, and it always required the electrician to do the 


to 


th 


er LL, 197 


work. Instead of putting a reverse switch in on each 
of the motors, the ends of two empty fuse cases were 
cross-connected with flexible wire as indicated in Fig. 1. 
These were left with the machine operators, and when- 
ever the occasion arose for reversing a machine, the 
operator opened the motor switch, removed two of the 
fuses and inserted the 
shown in Fig. 2 
This device, 


cross-connected fuse cases as 
however, is not a reverse switch and can- 
not be considered as such, but is a handy method that 
can be used where it is necessary to reverse a three- or 
a two-phase motor at infrequent intervals. During the 
reverse period the motor is protected by only one fuse, 
but this is not a serious objection, as operation under this 


condition is only for a few 


minutes at any one time. 


—— — 


Seasoning a New Commutator 
By R. C. Martin 


I WAS much interested in reading the practical sug- 
gestions on the care of commutators, by E. J. Sacco, 
in Sept. There is one feature of commutator 
maintenance that Mr. Sacco did not touch upon and that 
may be of vital importance in the satisfactory operation 
of the machine. For the first few months that a motor 
or generator is in service, the commutator is seasoning 
and should be watched to see that the bars do not become 
* that the binding material is not forced out of 
causing poor contact of the brushes. The lat 
ter is likely to happen if the mica is flush. In some ¢ 
the mica has been known to give sufficiently to cause it 
to rise above the commutator surface and produce serious 
sparking at the brushes. 

[In the shop, after the commutator is assembled, it is 
heated in an endeavor to pull it together to a permanent 
set. With the larger machines they are operated to heat 
the commutator while running and duplicate service con- 
ditions. Notwithstanding these precautions commu- 
tators have been known to work loose after the machine 
has been put into service. Therefore about 
month for six months after the 
lar operation, the 
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the mica, 
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once per 
machine goes into regu- 
bolts should be tested to 
see if they are loose, just after stopping the machine. 

Care should be taken not to set the bolt up too tichtly, 
since there is danger of distorting the commutator. W hen 
tightening the bolts if the V-rings are in one piece, take 
up a little on each bolt, after the other around the 
commutator, and then repeat until the ping Ty process 
is completed. Where the flanges are made in sections, 
the center bolt in each section should be ear a little 
first, then the end bolts in these sections and following 
this the remaining bolts. This system is repeated until 
all bolts have been tightened. 


commutator 


one 


Any roughness that may develop on the surface of the 
commutator may be cleared up with a hand stone. Be- 
fore applying a stone to the commutator, it should first 
be sandpapered to clean off the glaze and any oil there 
may be on the surface. This will prevent a glaze form- 
ing on the stone and very materially improves the grind- 
ing action. 
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Steam end of new high-pressure unit on test floor 


Second High-Pressure 
Turbine for Edgar Station 


HIE success of the first high-pressure installa- 
tion at the 
2,500-kw. 


Kdgar Station, consisting of a 
turbine-generator, supplied with 
steam at 1,200 Ib. by a single high-pressure boiler 
and exhausting into the station system at 375 Ib., led 
the Edison Electric Hluminating Company of Boston 
to order a second, but larger, unit. 

This machine is here shown assembled on the test 
floor of the General Electric Company at Schenec 
tady. It is rated at 10,000 kw. (12,500 kva. and 80 
per cent power factor) and will receive steam at 
1,200 Ib. 700 deg. from two high-pressure boilers, 
similar in design to the first, but larger, and tested 
for a maximum of 1,400 Ib. operating pressure (for 


Near Completion 


a description of these tests see Power, Aug. 30, 
1927). 


65,000-kw. turbine. 


Exhaust will be at 375 Ib. gage to a 

Unlike the first unit, the turbine casing is not a 
casting, but a forging in two halves held together by 
twenty-four through bolts. The shaft and wheels 
are machined from a steel forging. Dimensions of 
the machine are: Length, 35 ft.; width, 10 ft. 2 in.; 
height, 6 ft. 9 in. 

Combination of steam and water-seal packings are 
employed at both the high- and the low-pressure ends 
of the shaft, and a standard G.E. governor of the oil 
actuated type will be used to maintain the normal 
speed of 3,600 r.p.m. 
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Pounds of Steam per Kilowatt- Hour— 
Not per Indicated 


Why It Is Impracticable To Determine the Latter Accurately and 
Its Uselessness as a Standard Measure of Engine Performance 


By F. E. TRoxe* 


S THERE any good, logical reason why the user of 

an engine-generator unit should be interested in 

knowing how many pounds of steam his engine alone 
is using to produce an indicated horsepower-hour rather 
than the amount of steam that the combined unit is 
using to produce a kilowatt-hour? It is the over-all 
efficiency of the combined unit that counts most. 

engine builders apparently are willing to use the 
kilowatt-hour output as the standard for engine-gener- 
ator performance, but the greatest hindrance to this seems 
to rest with the public. It is, therefore, the writer's 
purpose to set forth briefly some of the advantages and 
disadvantages of the two standards of comparison with 
the idea of enlightening the reader on a subject which 
seems to have been little discussed in the past. 

There are still many cases where the prospective pur- 
chaser of an engine-generator set incorporates in his 
specification that the steam-consumption guarantees are 
to he stated in pounds per indicated horsepower per 
hour. Many of these cases can be attributed to the fact 
that some old engine specification has been resurrected 
and copied time after time without regard to modern 
progress, and as a result we are still following in the 
footstep of our grandfathers. 

For the indicated horsepower test one must ascertain 
the following seven items: 

1. Total weight of steam condensed. 
2. Percentage of moisture in steam. 
3. Bore of engine cylinder. 

Length of engine stroke. 
5. Diameter of piston rod. 

6. Speed of engine in revolutions per minute. 

7. Indicator diagrams and the corresponding mean 
effective pressures. 

‘or testing on the basis of kilowatt-hour output one 
necds only three readings: 

|. Total weight of steam condensed. 

Percentage of moisture in steam. 
Kilowatt output of generator. 
n either test items 1 and 2 are the same, and there- 


fore the percentage of error in readings and the calibra- 
tion of instruments would be the same for the kilowatt 
basis as for the indicated horsepower basis. for the 


greater accuracy the various instruments can be calibrated 
corrections made accordingly so that the percentage 
rror in either test may be reduced to the minimum. 
tems 3 and 4 (bore and stroke) in the indicated horse- 


“ngineer, Ridgeway Works, Elliott Company. 
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Horsepower-Hour 


power test are simply matters of measurement and are 
in most cases taken as stated on the manufacturer's 
nameplate. For the sake of accuracy, however, it would 
be best to check these, especially the cylinder bore, as 
cylinders are sometimes bored oversize and a difference 
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— 
lig. 1—Typical indicator diagram from a 
four-valve engine 
Fig. 2—From a uniflow engine, illustrating difficulty of 


obtaining a smooth diagram at 430 r.pan. 
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Fig. 3 


on att 








Irriction load diagram from four-valve engine 


of 2 in. on a 20-in. diameter cylinder makes a difference 
of 1.25 per cent in the area of the piston. The diameter 
of the piston rod, item 5, is needed to get the net piston 
area of the crank end and the indicated horsepower 
should be calculated for each end separately and added 
together to obtain the total indicated power of the engine. 
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The chances for errors in the three items previously 
mentioned are comparatively small, but the greatest 
chance for error is in obtaining the mean effective pres- 
sure from the indicator diagrams. The writer recently 
took five sets of consecutive indicator diagrams from a 
four-valve engine running on constant load; one of these 
is reproduced in Fig. 1. These diagrams were carefully 
traced two different times with the planimeter and the 
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Fig. 4—Total steam consumption plotted against per cent 
kilowatt load 


various readings tabulated. This tabulation showed dif- 
ference as high as 4 per cent with some of the diagrams 
and an average difference of 1.93 per cent for the ten 
readings. The same procedure was carried out by a 
second party whose difference in readings ran over 5 per 
cent in one case, although the average differences in his 
readings were only 1.76 per cent. The greatest differ- 
ence between the mean effective pressure of any one 
diagram by the two parties was 5.35 per cent. 

Since the error in obtaining the mean effective pres- 
sure will easily vary by 2 per cent, steam consumption 
expressed in pounds per indicated horsepower varies by 
at least the same amount. To offset this the only chance 
for error when using the kilowatt-hour as a basis is in 
the reading of the wattmeter, which can be calibrated 
with standard instruments and corrections made so that 
the limit of error will be a small fraction of one per cent. 

The ease and simplicity of conducting the over-all 
steam consumption test is its outstanding feature. 
Simply divide the weight of condensate per hour (cor- 
rected for moisture) by the kilowatt output, and the 
result is the water rate of the combined unit in pounds 
per kilowatt-hour. 

It is not the writer to condemn the 
indicator or the indicator diagram; in fact, it 1s important 
in obtaining proper valve settings and other events of the 
cycle. When conducting an engine test, it is highly im- 
portant that the indicator diagram be as nearly perfect as 


the intention of 


is possible even for testing on a kilowatt basis, as the 
engine will do its best when the events are properly timed 
and the valves and piston are steamtight. 

In the case of a high-speed multi-cylinder engine the 
problem of obtaining good indicator diagrams with the 
ordinary indicator is all the more complicated. A dia- 
gram taken at 450 r.p.m. from a multi-cylinder uniflow 
engine is reproduced in Fig. 2. The irregular expan- 
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sion line might be attributed to vibration in the indicato: 
arm, and yet the compression line is smooth. Thijs di 
gram is hardly suitable for a steam consumption test . 
the basis of indicated horsepower. Various types 
indicators have been perfected for use on high-spec 
engines and some seem to have proved satisfactory. 
would even be feasible to go to the expense of developi: 
some highly refined mechanism such as the oscillogray 
for the more accurate study of the engine cycle. T! 
cost of this would, however, be prohibitive for use « 
ordinary steam consumption tests based on indicat 
horsepower, but it would be of inestimable value in 9 
ting proper adjustments of the engine for a kilowat 
hour test. 

For obtaining the friction horsepower of an engine, t 
friction indicator diagram is practically worthless. Re 
erence to Fig. 3 will show this. In tracing over th 
narrow and indefinite diagram with the planimeter, t! 
accuracy would be problematical. 

The frictional steam consumption can best be studi 
in connection with the kilowatt output as illustrated 
lig. 4, where the total pounds of water used per hour 
the engine is plotted against the percentage of kilow 
load. The point where the curve intersects the zero li: 
is the frictional steam consumption of the combined un 

In actual test it is practically impossible to segree 


the frictional losses and the generator losses. Lit 
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expressed in percentage of total steam 
horsepower of the engine with increase an kilowatt 
put. Fig. 5 shows diagrammatically the average perc 
age of useful work obtained from any given quantity 
steam, the average generator loss and the average 1 
tional The square is divided into 100 parts so 
that each small square represents one per cent. G 
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erator efficiencies are based principally on calculati 
and for the most part are more reliable than the f1 
tional losses in the engine. And yet, why should one ‘ 
to segregate these losses and use separate engine 
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generator efficiencies when one over-all efficiency of this 
combined unit is the simplest and most dependable 
method to follow? 

In cases where the engine manutacturer uses a gert- 
erator of another make, it is an easy matter to give his 
steam consumption guarantees in pounds per kilowatt- 
hour output on the basis of a generator efficiency of 100 
per cent. These values can then be divided by the gen- 
erator manufacturer's efficiency guarantees at the various 
load points to obtain the actual water rate in pounds per 
kilowatt-hour. 

The steam turbine presents another phase of the story 
in favor of the kilowatt basis of steam consumption. The 
construction of the turbine makes it a physical imposst- 
bility to obtain anything like the indicated horsepower of 
the unit, so there is no other choice than to use the 
kilowatt output as the comparative standard of perform- 
ance for turbine-generator units. 

In the engineering field today the trend is along the 
lines of standardization wherever possible, and it is only 
reasonable to hope that this small side-light on engine- 
generator performance will warrant consideration and 
possible adoption. 

sctiicineepetiiemaneiadinuniis 


Power Study Shows Importance of Coal 


in Power Generation 


FYSHE total amount of electricity produced at public 


i utility power plants in 1926 was 73,791,000,000 
kw.hr., according to an investigation made by the 
Geological Survey, Department of the Interior. Of this 
total power generated, 57.7 per cent was produced front 
coal, 35.5 per cent from water, 3.1 per cent from oil, 
3.13 per cent from gas and 0.4 per cent from wood. The 
use of fuel oil in generating electricity has declined since 
1924, when it reached its maximum. The amount used 
in 1926 was the least since 1918, and only 57 per cent 
of that consumed in 1924. 

The best fuel rates for these fuels were about as 
follows: coal, 0.9 Ib. per kw.hr.; oil, 450 kw-hr. per bbl. ; 
gas, 13 cu.ft. per kw.-hr. As these are, roughly, one-half 
the average actual rates, the consumption of fuel by 
electric public utility plants would be reduced one-half 
if all produced electricity at the best fuel rates; and 
the attainment of this degree of efficiency would have 
conserved 20,000,000 tons of coal in 1926, representing 
about $75,000,000. 

ee 


Piptinc Suovutp Br Pitcuep to drain condensate in 
the direction that the steam is to flow, that is, from the 
boiler toward the engine, except for the short distance 
from the boiler stop valve to the boiler, which should 
be pitched to drain back to the boiler, so that there 
will be no condensate held in the connection up to the 
valve when it is closed. If the main piping is pitched to 
drain back to the boiler, the condensate will be carried 
to the engine from time to time as slugs of water are 
first gathered and held along the pipe, and then suddenly 
swept along by the steam. The water thus delivered 
temporarily faster than it can be taken care of at the 
engine, may result in a wreck. The pitch back to the 
boiler may be steep enough to obtain flow of the con- 
densate in the direction opposite to the flow of steam, 
provided the pipe is so large that there is a very low 
velocity of the steam. 
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What Do You KnowP 


The answers are on page 566 


OME of Power's readers complain that the “What Do 

You Know” questions are too easy. Now here are 
ten tricky questions. You need not be disappointed if 
you cannot answer all. But your score should be 60 per 
cent. If the editor's answers seem wrong, do not fail 
to write. 

Ques. 1—Why does the A.S.M.E. Boiler Code law 
require the chamfering of the tube holes inside and 
outside ? 

Ques. 2—Why does the Code prohibit longitudinal 
joints over 12 ft. long? Does the same law apply to 
water-tube boilers ? 

Ques. 3—Will a saturated mixture of air and gasoline 
vapor at a temperature of, say, 80 deg. F. explode if a 
spark or light is introduced ? 

Ques. +—In a four-stroke-cycle single-acting internal- 
combustion engine at what approximate point in the suc- 
tion stroke is the pressure on the wristpin” bearing 
reversed ? 

Ques. 5—A compound air compressor delivers air at 
132.3 lb. gage, giving a pressure ratio of 10. The inter- 
mediate pressure is 31.8 Ib. gage, or 46.6 Ib. abs. Sup- 
pose the discharge pressure is raised to 147 Ib. gage, will 
the intermediate pressure change’ If so, in how many 
strokes ? 

Ques. 6—What would you use to stop ice-can cor- 
TOSION fF 

Ques. 7—Suppose you had a plant containing a 200- 
kw. steam-engine-driven -alternator and a similar Diesel- 
driven unit. Assuming that you lost the starting air for 
the Diesel, how would you get the Diesel started ? 

Ques. 8&—In a pumping plant where a triplex pump 
would not lift water over 10 ft., while the actual suction 
lift was 14 ft., would it help this pump to deliver water if 
a second pump, capable of raising water 16 ft., were in- 
stalled with the suction lines connected ? 

Ques. 9—Why, in a single-valve high-speed engine, 
does the compressor run high at light loads ? 

Ques. 10—How would you straighten the spindle of a 
1,500-kw. steam turbine that has bent in service and it 
was impossible to send it to the factory ? 
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TORIALS 


F. R. LOW, Editor 





Condenser Vibration 
A CONDENSING turbine of medium size was pur- 


chased and installed in the plant of a well-known 
manufacturer. The contract covered certain water-rate 
guarantees which subsequent service tests failed to meet. 
Inasmuch as the turbine builder had turned out many 
similar machines and there were no unknown factors 
concerned in the design, it was improbable that there had 
been any guesswork. 

The mystery deepened, however, when it was dis- 
covered that at times the guaranteed water rate was met, 
while at other times it was greatly exceeded. Further 
investigation revealed that this discrepancy was not the 
fault of the turbine, but was due to condenser leakage 
caused by tube vibrations which loosened them at the 
tube sheets. The difficulty was met by inserting ad- 
ditional spacer plates. 

Turbine vibration, it will be recalled, presented a 
serious problem a few years ago. It was only through 
extensive and costly research on the part of certain build- 
ers that the causes were discovered, and it thus became 
possible to anticipate and avoid harmful vibration 
through changes in design. 

May not a somewhat similar problem exist with re- 
gard to condensers? Is the tube vibration related to 
turbine vibration, to impulses in the exhaust steam at 
certain loads, or does some other cyclic relation obtain ? 

The phenomenon may have been encountered before 
by condenser designers, but has it ever been made the 
subject of thorough investigation? It is something 
little understood by consulting engineers and operators, 
and dissemination of existing information would be 
welcomed. 


Oil-Engine Rating 


T IS difficult for any group of engineers interested in 

oil engines to break up before the battle of engine rat- 
ing is refought. Some throw down the gage in favor 
of high brake mean effective pressures, others announce 
they will battle for moderate ratings, and a few incline 
to favor still lower pressures. 

The advocates of the several pressure ranges overlook 
the fact that the engine design is the limiting factor, and 
mean etfective pressures possible in one engine are un- 


obtainable in another. If, by reason of scavenging 
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arrangements, a particular engine cannot show better than 
forty-five pounds brake mean effective pressure, the 
builder must necessarily set a limit on the ratings given. 
On the other hand, an engine may be able to develop 
twice this pressure, owing solely to design. It is not sur- 
prising, then, that a difference of opinion exists. 

One reason that a higher mean pressure is used by 
some manufacturers than by others is that the first class 
take into consideration the service to which the engine is 
to be put. If the work is occasional or if full load is to be 
carried for brief periods only, there is no reason why the 
engine should not be rated at a higher pressure than 
would be advisable in the event the engine was to carry 
a heavy load continuously. 

In purchasing an engine, due consideration should be 
given to the engine design as influencing the rating. Is 
the rating given, the highest the engine can develop safely 
and economically? Another question needing answer is: 
What have been the results obtained by other engines 
of the same make? 

In addition a purchaser should see to it that the engine’s 
fuel-consumption curve is such that the rated mean effec- 
tive pressure corresponds to a low point on this curve, 
though not necessarily the lowest. 


—_—  — —-- ——— 


Silent Inefficiency 


ACTORS that contribute to inefficiency in a plant 

may be divided into two classes, those that call atten- 
tion to their presence by some disagreeable action and 
those that are silent. Steam blowing out of a leaky gland, 
a leak in a water or oil line are likely to receive attention 
on account of the displeasing condition they create, while 
other leaks that are not visible may be entirely ignored. 

Unfortunately, by far the most important causes of 
inefficiency are silent. Uninsulated steam lines and other 
hot surfaces may cause large losses, but they may be 
entirely ignored, while a minor steam leak may receive 
immediate attention. The stack-gas temperatures may 
be excessive without anyone giving the matter considera- 
tion, whereas if the safety valve popped on a boiler, 
adjustments would be made at once to prevent the blow- 
ing of steam to the atmosphere and its unpleasant action. 

In a water-power plant a small leak in a pipe line may 
be corrected at the first opportunity, when fifty times as 
much water may leak through the waterwheel gates and 
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be entirely ignored. Trash may pile up on the bottom 
of the racks and cause a considerable loss of head without 
anyone taking the trouble to find out the condition, when 
a leak on a pump would be fixed the first time the pump 
was out of service. 

Losses due to using too small cables, the use of too 
large motor or to motor-control equipment improperly 
applied, low power factor, improper wall surfaces where 
forms of silent 


artificial illumination is used, are all 


inefficiency. Although they may not make an unpleasant 
noise or create a disagreeable condition in the plant, they 
do cause greater losses than many of the things that do. 
It is pleasant to see shining brass and every piece of 
metal polished and to have all glands and joints tight in 
the plant, but this is not an absolute indication of 
efficient operation. 
as 


The Design of Mills 


To Pulverize Coal 


MAX” mills have been placed on the market to pre- 
i pare pulverized coal. Inventors have put forward 
claims of certain advantages for each of these, and many 
have given excellent performances in service. There does 
not appear to be a great difference in the power required, 
under test conditions, to pulverize the coal by many of 
these mills. Yet undoubtedly gains might be made in 
power reduction if the effect of the pressure of the rotat- 
ing on the stationary elements were studied for each coal 
and for various sizes of the same coal. It is reasonable 
to expect that all coals do not require the same grinding 
that this 


different 


pressure and also pressure may need to be 


varied for sizes of coal. Furthermore, the 
average dryness of the coal undoubtedly affects grinding 
properties. Standard mill speeds for all coals, therefore, 
may not be desirable from an efficiency viewpoint. 

Users of powdered-coal mills will ask for at least three 
characteristics—continuity of operation, sustained effi- 
ciency and ease of maintenance. The reliability of the 
mill must be such that it can operate for long periods 
without shutdown for oiling, greasing or other needs. 

Regarding sustained efficiency, wear in certain mills 
is of such a nature that the fineness of the coal decreases 
and this lowers furnace efficiency. It should be possible 
to redesign such mills and to make such disposition of 
the metal that extensive wear might take place before 
this would have any appreciable effect on the degree of 
fineness of the final product. 

Mills may be designed in which the working parts 
are readily accessible for inspection and repairs. Some 
designs that have been proposed, have not been desirable 
in this respect. Modifications may be made in existing 
designs that will greatly improve this feature. 

Finally, mills should be compact and as quiet as pos- 
sible for the service required. Some designs are waste- 


ful of boiler-room space and are noisy. 


Octobe 11, 1927 





POWER 





Don’t Forget 
the Spare Equipment 


N POWER PLANTS reserve capacity is generally 

provided so that if one machine has to be taken out of 
use for inspection and repairs, the service supplied by 
the station will not be interrupted. This spare capacity 
generally forms part of the active equipment of the plant 
and does a regular period of service with the other ma- 
chines. As a result all equipment is given equal attention 
and kept in good operating condition. If faults develop, 
they are detected in the routine inspection and main- 
tenance and are repaired. 

Spare units are also provided in power transforming 
and utilizing equipment, but under these conditions they 
are not so likely to be given the attention that spare units 
in a generating station receive. A bank of transformers 
may be in service for years without its being necessary 
to use the spare. This continuous operation without 
trouble is likely to create a false sense of security, and 
the spare unit may be practically forgotten. Then the 
emergency arises and no one knows if the spare is in con- 
dition to go into service or exactly how to go about get- 
ting it into operation with the least delay. 

No plant is maintained in its best condition if the spare 
equipment is neglected, as this is the last line of defense 
against long shutdowns and should be held ready for 
immediate use. The oil in a spare transformer should be 
tested at regular intervals, the same as in those in use. 
The conditions of the insulation and other parts should 
receive the same careful attention as those that are in 
daily service. At an opportune time the spare should be 
put into service, so that those who have to do the work 
may be sure they know how. 

Where spare motors are available in a plant, they will 
be better if used to replace other machines and allowing 
these to be taken out of service for a complete overhaul- 
ing, than if allowed to remain without attention. One of 
the surest ways of insuring that equipment will receive 
attention is to use it, and the spare equipment is no ex- 


ception. 





October 25th | 
| issue | 
| Will Announce the | 
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ower Prize Winners 


This issue will also contain the three 
articles that won the prizes of 
$500, $250 and $100 
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IDEAS from PRACTICAL MEN 





Readers are urged to use this department for the ex- 
change of practical operating information. A muntinum 
of five dollars will be paid for contributions accepted 








Correct Location of Machinery 
Facilitates Maintenance and Repair 
REOQUENTLY, cases are found where a repair to 
a particular machine or connecting piping is difficult 

owing to the machine’s being installed too close to a 
wall or other equipment. In one instance a duplex pump 



































How the pipe was repaired in limited space 


used for boiler feeding was installed with the elbow of 
the suction pipe against the side wall of the building. 
\lso, the end of the steam cylinder was so close to the 
wall that there was barely enough room to remove the 
head or piston. 

Hlowever, the real trouble came when the suction pipe 
developed a bad leak at the point A. The pipe extended 
from the tee / to an injector, This made it difficult to 
replace the defective pipe without tearing down con- 
siderable piping beyond the tee B. If it had not been 
for the extension pipe, it would have been an easy matter 
to swing the pipe at an angle and insert the new piece 
after removing the defective length. The repair was 
accomplished as follows: 

The old piece of pipe was cut with a hacksaw at a 
point about 3 in. from the elbow 4, so as to give room 
for a Stillson wrench to remove the piece from the 
elbow. .\ 3-in. piece was also cut from the other pipe 
to permit unscrewing the two pieces from the fittings. 
Then a new length was threaded and fitted with one side 
of a union ready for screwing into the elbow 4. 

The other section of pipe was measured and cut to the 
proper length, but one end was threaded for a distance 
of about 2in. This was fitted with a locknut and washer, 
then screwed as far as it would go into the tee B. This 
gave room enough to screw the new section of the pipe 
into the elbow. The long threaded pipe, with the other 
half of the union, was then backed out of the tee B until 
the union came together. 


The joint at the tee was made tight by using some 
stem packing or wicking, after it had been soakéd in 
graphite and cylinder oil. This wicking was placed be- 
tween the washer and the end of the tee B and the lock- 
nut tightened against it. H. J. MuLtins. 

Birmingham, Ala. 
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How the Engine Was Kept Running 
While Waiting for Repairs 


AN ENGINEER in a neighboring plant had trouble 
with the head-end inlet valve sticking badly on his 
Corliss engine. The valve was worn and the dashpot 
rings were in bad shape. New parts had been ordered, 
but the engine had to be kept running until they arrived. 
The engineer obtained a stiff coil spring, about 6 in. 
long, from the shop storekeeper and connected it to the 
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Coil spring used temporarily to close steam valve 


upper end of the dashpot rod by hooking it over a set- 
screw on the side of the rod end. A short piece of 
rope with a couple of turns around the under side of 
the dashpot and through the loop on the lower end of 
the spring completed the connection. The tension on the 
spring was adjusted with the engine running until the 
valve operated satisfactorily. With this simple device 
the engine was kept running for more than a week. 
Syracuse, N. Y. H. L. WHEELER. 
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How the Speed Regulation of an Extrac- 
tion- Type Turbine Was Improved 


TEAM engines and turbines have one thing in com- 
mon—a change in load means a change in speed. 
\lso, a decrease or increase in the back pressure on 
either a turbine or engine increases or decreases the 
speed to some extent. 





In other words, no governor can 


























FIG. 4 


Figs. 1 to 4—Assembly and details of compensator as 
applied to extraction-type turbine 


anticipate a change Of load, So the speed must fluctuate 
to a lesser or greater degree. In the extraction-type 
turbine this change in speed is more or less marked if 
the demand for steam is irregular. 

To offset the fluctuation in speed caused by the opera- 
tion of the extraction gear, one engineer has designed 
and built a so-called compensator. The general arrange- 
ment of the unit and assembly of the compensator is 
shown in Fig. 1 and the details of the various parts in 
Figs. 2,3 and 4. The purpose of the compensator is to 
increase or decrease the tension on the auxiliary governor 
arm A in direct relation to the opening and closing of 
the extraction valve B by the operating cylinder C. From 
a study of the drawing the operation of the compensator 
will be readily understood. The motion from the piston 
rod of the operating cylinder C is transferred to the gov- 
ernor lever through a series of links, bell cranks and 
spring, D, E, F, G and H, respectively, as indicated in the 
assembly and detailed sketches. One end of the link D 
is attached to the piston rod of the operating cylinder by 
means of the clamp arm J and the other to the bell crank 
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E, which is supported by a bracket from one corner of 
the extraction valve gear cover. The bell crank G 
changes the horizontal motion imparted by the link F to 
a vertical motion, which in turn increases or decreases 
the tension on the governor arm through the spring H. 
The method of supporting the bellcrank G is clearly 
shown in Fig. 3. C. W. PETERs. 
New York City. 


OO ——— 


Centrifugal Pump Troubles 
F Manietrin centrifugal pump was installed with the 


suction and discharge arranged as in Fig. 1, to 
pump waste water frem a factory sump. On starting 
up the pump after it had been primed, it would discharge 
water for about half a minute and then fail. The pump 
casing was then turned and piped as in Fig. 2, and there 
was no further trouble. 
Having had this experience, I was able to correct a 


similar pump trouble in Cuba. In this case a centrifugal 

















Fig.1 








Fig.2 





Original and improved arrangement of pump 


discharge line 


pump had been installed on the bank of a creek to fur- 
nish water to a sugar mill about a quarter of a mile away. 
There was a gradual rise of about 10 ft. from the pump 
to the mill and a further 10-ft. rise to the top of a stor- 
age tank. The discharge was formerly arranged as 
Fig. 1, but was later changed as shown in Fig. 2. This 
eliminated the trouble, which was evidently due to air 
accumulating in the upper part of the pump casing. 
Long Beach, Calif. i. J. Jordan. 
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COMMENTS from READERS 





Correcting Faults in the Heating 
System Returns 


EFERRING to the article in the Sept. 13 issue, 

“Correcting Faults in the Heating System Returns,” 
the author, in referring to heater-blower units says: 
“Disconnect the coil farthest from the cold-air inlet from 
the high-pressure steam 7 

\ much greater improvement in results would have 
heen obtained if the coil adjacent to the cold air inlet 
had been used. Assuming an air-inlet temperature of 
70 deg., with outlet temperature of 180 deg. with a 
mean temperature of 258.5 of the steam in the flash coil, 
the heat head, with the last coil being used, would be 
approximately 78 deg., while if the first coil had been 
used, the heat head would have been approximately 188 
degrees. 

It is apparent that if the coil adjacent to the air inlet 
were used, there would be a far greater heat transfer 
obtained with a possible decided lowering of condensate 
temperature. This follows the counterflow principle, 
which is now the standard practice in all heat exchange 
equipment. J. G. BENTLYy, 

Chicago, Il Fuel & Service Engineer, 

O’Gara Coal Co. 
* * * * 


Treating Evaporator Feed 


I HAVE heen particularly impressed with the editorial 
under the caption of “Clean Evaporators,” appearing 
in the Sept. 13 issue, and am sure that there is a good 
field for development in this line. 

The Engineering Experiment Station at Annapolis has 
done some work along these reduce scale in 
water is being used. It 
has been found that the use of silicate of soda will have 
considerable effect in reducing the scale deposit. How- 
ever, it has also been found that when too much of this 
is used priming will result. 


lines to 
marine evaporators where salt 


This method of reducing 
scale is being used on numerous vessels in the Naval 
Service with satisfactory results, although the formation 
of scale is not actually prevented thereby. 

In the case of shore power plants the water evaporated 
is often quite different from sea water, and the salts 
contained and the nature of the scale may vary. I have 
no doubt that some of the boiler compounds would have 
a material effect in preventing the deposit of hard scale, 
but I am afraid they would meet the priming problem 
since, in order to be effective, the alkalinity would be 
raised and priming is likely to result. 

There is no doubt in my mind that, if the matter is 
properly gone into and a particular compound suitable 
for the water used determined, this method of keeping 
down the scale deposit in evaporators would be worth 
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while. However, another point to this problem is 
whether the additional trouble and expense of adding 
the compound would compensate for the mechanical 
work required in periodically removing the scale. If 
some of the boiler compound manufacturers and power 
plants would investigate this, fairly definite informa- 
tion might be secured as to just how far it is advisable 
to apply water treatment on evaporators. Perhaps the 
A.S.M.E. Committee on Boiler Water Treatment might 
take up this matter for investigation. Also, if actual re- 
sults secured in some plants are available, it would be 
extremely interesting to have someone prepare this in- 
formation for publication. H. C. DInGeER, 
Annapolis, Md. Captain, U. S. N. 


* * * * 
The Torpedo’s Power Plant 


AVING been a rather careful reader of Power for 
some time, I have found among other items, much 
of interest in your column, “What Do You Know ?” 

As a former member of the Regular Navy with sev- 
eral years’ torpedo experience, I can come very near 
to calling each piece of a torpedo by its first name, and | 
regret to say that your answer to question 10 in the 
Sept. 20 issue is misleading. Our present torpedoes are, 
or have been known as, steam torpedoes to distinguish 
them from the old hot-air type. But actually, they do 
not operate by steam and are nearer to a gas turbine than 
anything else. 

The only oil used is for lubrication, and they do not 
burn it as a fuel as stated. 

These devices are among the most complicated and 
also most interesting pieces of mechanism in existence, 
and detailed study of them would be of 
to many. 


interest 


They are about the only mechanisms which, having 
been started, perform their whole function 
human guidance. 


without 


This involves their finding and keeping the required 
depth and speed, taking and holding the set course 
(not necessarily the direction in which they are fired) 
and of course exploding when they strike the target. 

It is possible to get hits consistently at distances almost 
as great as it is possible to see the target. 

Philadelphia, Pa. E. A. CRENSHAW, JR. 

| The torpedo’s power plant was described in Power, 
Sept. 9, 1924. In the “What Do You Know” answer the 
statement made that oil was used as the fuel, 
although actually alcohol is the fuel employed. The 
word “oil” was used to imply that a liquid fuel was 
used, even though alcohol is a hydroxite and oil a hydro- 
carbon. The description given of the plant accurately 
covered the general principles.—Editor. | 
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VW et Versus Dry Compression 
N THE issue of Power of Sept. 13 W. G. Schmidt 


discussed some conditions regarding compression and 
requested that the relative merits of wet and dry com- 
pression be discussed, that he may be in a position to 
remedy a condition that prevails at his plant. 

Wet versus dry compression used to be a favorite 
theme for discussion and investigation by the various 
refrigerating engineering societies, but after a great deal 
of time had been given to the subject, it was finally 
dropped for discussion of other subjects. 

As far as over-all efficiency is concerned, there is little 
difference between wet and dry compression. If the 
ammonia vapor arrives at the compressor a little moist 
and not entirely evaporated, that portion of it that did not 
do work in the expansion coils helps to reduce the power 
required for compression. So what is lost at one end 
of the system is gained at the other, provided the vapor 
does not arrive excessively wet. It should not be assumed 
that to produce wet compression large amounts of liquid 
ammonia must enter the compressor cylinder. So long 
as complete evaporation of the ammonia is not produced 
before the mixture reaches the cylinder, it is not in the 
dry saturated state and the compression may be said to 
be wet if there is any portion of the liquid unevaporated 
when compression begins. 

‘The vapor may arrive as a fog, or it may arrive as a 
mist. In either case it is not completely evaporated, 
and unless it receives heat enough to complete evapora- 
tion in passing through the valves or upon meeting the 
warm cylinder walls, compression will start wet. 

The injection of liquid into the cylinder by a suitable 
device produces practically the same consumption of 
power. Briefly summarized, dry compression requires 
more power but more work is done in the coils; wet 
compression requires less power but less work is done 
in the coils. 

In large packing houses where there are a great num- 
ber of expansion valves, many times the expansion man 
is blamed for a “freeze back,” when in reality he is 
blameless. Consider a large room that has not been 
opened over Sunday. The coil in this room contains 
liquid ammonia to some extent. Monday morning the 
of this room are thrown open and the warm 
outside air allowed to flood the room. Unless the coil 
is very heavily frosted, there is bound to be a violent 
evaporation of ammonia within the coil. The vapor from 
this action, in traveling through cooler parts of the coil, 
will pick up the liquid and carry it along to the com- 
pressor. Coils in hot meat boxes have been known to 
blow themselves completely dry. 


doc ITS 


Where liquid is com- 
ing back to the compressor in this manner, an accumu- 
lator in the suction line to the machine would trap off 
some of this liquid and put it to a useful purpose. 

The coil and shell of this accumulator would have 
to be proportioned for the job in hand. The liquid 
ammonia going to the expansion valves could be cooled 
within the coil of this accumulator, care being taken to 
lead the liquid down the coil and have it leave the accu- 
mulator through the straight leg. If this were not done, 
the advantage of the accumulator would be impaired, for 
the warm liquid ammonia would pass down the straight 
and be cooled by the liquid ammonia that would be 
collected in the shell; its ability, therefore, to dry the 
suction to the machine would be diminished, 


le 
leg 
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Some plants expand liquid ammonia into the shell so 
that the coil is half submerged. Obviously, this liquid 
will boil at whatever pressure the suction happens to be, 
so if the suction pressure carried is 15 lb. gage, the 
liquid to the expansion coils will leave the accumulator 
at zero gage. With 70-deg. F. condenser water this 
will mean a saving of about 75 B.t.u. per pound of 
ammonia circulated, which is the heat of evaporation 
necessary to reduce the temperature of the liquid 
ammonia, after it passes the expansion valve, from 70 
deg. F. to the temperature of the coil. 

The vapor from this preliminary evaporation amounts 
to about 13 per cent of the total evaporation in the coils, 
so that so much more space would be available in the 
coils. But as the vapor given off in the accumulator 
from this 75 B.t.u. is the same, the compressor will have 
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An accumulator will catch the liquid from the coils 


to handle the same amount of vapor whether the liquid 
is cooled or not. Also, the compressor will have to 
handle the heat from this cooling whether it is done in 
the accumulator or in the coils. The advantages of 
the accumulator are that the compressor is made more 
effective and the coils are made more effective. 

A gage glass may be fitted to the accumulator to show 
the height of the ammonia liquid level within the shell 
of the cooler. It is better to fit one gage glass within 
another of larger bore, so that the moisture in the at- 
mosphere will not 
ammonia. 


frost the glass containing liquid 
By raising or lowering the level of ammonia 
within the shell, more or less of the coil carrying warm 
liquid will be exposed to the suction vapor. By this 
means the dryness of the suction may be regulated. 


New York City. F. R. MAcNEIL. 
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How Long Is the Line? 


HE “Comments from Readers” column in the Sep- 
tember 6 issue carried a problem submitted by E. S. 
Smail, which interested me considerably. 

I have therefore developed two methods of attack, one 
of which is shown in the illustration. The point of least 
length, as referred to the position of the point C, proved 
somewhat surprising, but the results check so closely 
that there is no doubt of its accuracy. 

A word with regard to the graphical method may not 
be amiss. The scale taken was 1 in. = 10 ft. in order 
to reduce the drawing to letter size. The rectangle AK 
represents the developed cylinder, and the circle DX the 
circular top in its original position. 

The first step was to plot the trochoid BB’, using the 
point B as the generatrix. The position GC of the circle 
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Method of funding length of line 


was then located by trial and error, such that the line 
AB’, representing the shortest length of the wire, passed 
through the point of tangency C. Three trial were re- 
quired to do this. The results obtained were: Length, 
52.4 ft.; angle (measured by 4-in. protractor), 169 deg. 
30 min. This is the angle GOB’, which is angle CBX 
of Mr. Smail’s figure. 

The results obtained graphically are so close to those 
obtained mathematically, that the former method is 
greatly to be preferred. D. C. NuTTING. 

Tacoma, Wash. 
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Another Answer to 
“What Do You Know”’ 


EFERRING to question No. 3 on page 389, issue of 
September 13, in the event the Corliss engine in 
question is of the “steam hook” disengaging type, it is 
only necessary to shorten the dashpot rod sufficiently to 
prevent the steam hook from opening the valve. On 
engines that do not operate at a speed in excess of 100 
r.p.m., this can be done while the engine is in operation 
and is a much easier method of procedure than discon- 
necting the reach rod. The exhaust valve should be 
placed in the position as stated in the answer on page 
396 of Power. Joun F. Hurst. 
Louisville, Ky. 
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Answers to What Do You Know 


The questions are on page 559 


Ans. 1—The chamfering of tube holes on both sides 
of the tube sheet is to prevent the cutting effect of the 
sharp edge that is left after drilling or reaming. If the 
tube were to be rolled in firm and hard against such a 
sharp edge, it would suffer an appreciable indentation, or 
cut, leading to ultimate failure. 

Ans. 2—The reason is that few steel mills can roll 
boiler plate wider than 12 ft. and it is desirable that boiler 
plate should be rolled so that its long axis of rolling will 
extend girthwise, or around the boiler shell. The plate is 
stronger in that direction, and the greatest stress in a 
cylindrical pressure vessel is girthwise. The Massachu- 
setts rules do not place any such limit on the drums of 
water-tube boilers, but no reference is made to longer 
joints. The A.S.M.E. Code states that with butt and 
double-strap joint construction longitudinal joints of any 
length may be used if tension test specimens are cut from 
the plate in the girthwise direction. 

Ans. 3—No. At this temperature a saturated mixture 
contains, by volume, twice as much air as gasoline, but 
the gasoline weighs 50 per cent more than does the air. 
Such a mixture will not explode until the air is increased 
by about ten times its volume. 

Ans. 4—During the early part of the stroke the recipro- 
cating parts must be accelerated, causing the pressure to 
be on that half of the wristpin bearing toward the piston 
top. At a point close to the middle of the stroke the 
velocity of the piston is at its maximum, and during the 
rest of the stroke the piston must be slowed down. This 
causes the pressure on the pin to be reversed, so that after 
passing this maximum velocity point the pressure is 
against the other half of the bearing. 

Ans. 5—The intermediate pressure will change. At 
the third stroke it will rise to its new value of 34 lb. gage. 

Ans. 6—Experiments have proved that dichromate of 
soda placed in the brine will stop ice-can corrosion. 

Ans. 7—Start the Diesel generator as a synchronous 
motor drawing current from the steam-driven unit. To 
do this, close the field switches of each alternator so that 
current will flow from the steam-driven exciter. Set the 
rheostat so that only a low voltage is applied. Next con- 
nect both alternators to the busbar and start the steam 
engine. The exciter will supply current to both machines 
and the Diesel alternator will start as a motor. However, 
build up the exciter voltage as soon as possible to prevent 
the induced voltage from overheating the fields. 

Ans. 8—The new pump would raise the water the 
necessary 14 ft., but since the vacuum created by the 
first pump cannot support a column of water 14 ft. high, 
no water will enter this pump. 

Ans. 9—All the events are controlled by the single 
valve. If the load is light, cutoff must be early and, as a 
consequence, release, compression and admission are also 
made early. 

Ans. 10—Two methods have been used. By the first 
the spindle is supported in the bearings with the weight 
taken up by a crane. The spindle is then hammered on 
the inner curvature of the bend until the shaft straightens. 
By the second method the wheels are removed and the 
shaft heated along the inner curvature until the shaft 
bends the other way. When cooled, the shaft will re 
turn to its original straighteners, although the heating 
may be needed several times before the shaft is in line. 
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Capacity of Up-Feed Steam 
Heating Risers 


By F. C. HOUGHTEN? and M. E. O’CONNELL} 


N INVESTIGATION of critical 
4 Avelocity and its bearing on pipe sizes 

steam heating systems was under- 
taken at the Research Laboratory of 
he American Society of Heating and 
Ventilating Engineers early in 1922. 
he object of this study was to deter- 
mine the allowable velocities of steam 
with counterfloating condensate’ in 
irious parts of a heating system. This 
vork, temporarily brought to a close 
in 1924, was again undertaken in 1926, 
particular attention being paid to large 


risers for both one- and _ two-pipe 
systems. 

For this investigation a four-story 
ystem shown in Fig. 1 was erected 
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gq. 1—Set-up for determining capacity 
of a compound riser 


in Professor Dibble’s laboratory at Car- 
egie Institute of Technology. It sup- 
lied steam to three levels through three 


*Abstract from paper presented at the 
une meeting of the A. S. H. & V. E. 
;Director of Research Laboratory, A. S. 
Le YB. 

tResearch Physicist, A. S. H. & V. E. 


laboratory. 
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sections of a riser each approximately 
10 ft. in length. The riser size was 
1}-in. to the second floor, l-in. to the 
third floor, and #-in. to the fourth floor. 
Steam was taken from an 8-in. main to 
a branch connection containing a valve. 
Branches to the radiators were from 
3 ft. to 5 ft. in length and estimated to 
be large enough so that steam supplied 
to the radiators would be limited by the 
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Fig. 2—Relation between pressure drop 
ina one-pipe system and velocity 


riser rather than by 
the system. 
In order to measure the steam flowing 


any other part of 


through each section of the riser, a 
special connection from the radiator 
branch to the radiator was adopted. 
Steam was taken from the radiator 


branch through a vertical pipe, a radia- 
tor valve and a calibrated orifice to the 
top radiator connection. The conden- 
sate from the radiator was taken from 
the lower radiator connection through 
a water sealed trap back to the radi- 
ator branch. This method of connecting 
the radiator to the branch is essentially 
a two-pipe connection. The riser and 
radiator branch, however, operate purely 
as a one-pipe system and should not be 
affected in any way by the unusual con- 
nection. 

The steam flowing through each sec 
tion of the riser was determined by 
adding the steam entering the radiator, 
as found from the calibrated orifice, to 
the condensation in the riser itself. 
These various distributed amounts were 
always compared with the total con- 
densation from the system. 


Figs. 2 and 3 show curves plotted 
from data collected with this set-up. 
In these curves velocity in feet per 
second and capacity in pounds per hour 
are plotted against steam-pressure drops 
between the main and the radiator, and 
indicate clearly the maximum capacity 
ot the respective risers. 

While tests with the orifice connec- 
tion, shown in Fig. 1, gave the values 
indicated in 2 and 3 with 


‘10 
l Zs. < 


no 
noticeable disturbance, it was thought 
that the orifice connection would tend 


to prevent the storage of water in the 
radiator and might also dampen any 
noise due to riser disturbance. This 
suggested trying the system with the 
radiator size adjusted so that they were 
just large enough to condense all the 
steam the respective risers could carry 
and to connect to the risers in the usual 


manner. A water gage connected to the 
end section of each radiator made it 
possible to detect accumulation — of 
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Fig. 3—Relation between pressure drop 
in a one-pipe system and capacity 


water. It was found that the risers 
carried the maximum amount of steam 
shown in the curves without storing 
water in the radiator and without noise 
or intermittent return of condensate. 
If, however, the demand for steam was 
increased by enlarging the radiators or 
by increasing the condensation by direct- 
ing a fan blast over the radiators, the 
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water glass indicated that water was 
stored in the radiator and a gurgling 
sound could be heard at the radiator 
valve. 

The system shown in Fig. 1 was then 
changed over to a two-pipe system and 
similar data obtained. It was found that 
there is also a limit to the capacity of 
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Fig. 4—Maximum allowable velocity in 
one- and two-pipe risers 


risers in two-pipe systems. This capac- 
ity limitation is believed to be due to the 
condensation ocecurring in the riser. 
The capacity of risers in a two-pipe 
system is, however, for the larger pipe 
sizes nearly double that of the one-pipe 
system. 

Similar tests and curves were ob- 
tained for, risers up to 4 in. size. 
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The curves in Fig. 4 show the max- 
imum steam velocity for various pipe 
sizes as obtained from the tests and 
also the recommended maximum veloc- 
ities for practical work. It will be 
noticed that the curves on which prac- 
tical values are based, show velocities 
lower than any obtained by tests in the 
laboratory. Analyses of these curves 
show that a fairly large factor of safety 
is allowed in the accepted velocity 
through small pipes. Defects in pipe 
are much more likely in small sizes and 
have a greater percentage effect on the 
capacity of the pipe, and also clogging 
of pipe due to corrosion or scale is more 
likely in small sizes. 

To demonstrate the practicability of 
using the maximum capacities obtained 
in the laboratory, in an actual installa- 
tion, tests were made on the heating 
system of a modern 12-story building. 
These tests showed that all sections of 
the risers would operate with complete 
satisfaction with velocities at least as 
high at 25.4 ft. per sec., while at least 
one riser would so operate at 36.8 ft. 
per sec. The data leave little doubt that 
if facilities were available for further 
increasing radiation on the different 
levels, all sections of the riser would 
have carried steam with counterflowing 
condensate at the velocity shown when 
the riser was tested in the laboratory or 
between 35 and 40 ft. per second. 
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What Is “ Usual’ 


’ Employment? 


By Leo T. PARKER 


A VARIOUS times the higher courts 
have been presented with the ques- 
tion, When is an employee engaged in 
his “usual” employment ? 

For example, in the case of Oilmen’s 
Reciprocal Association vs. Gilleland, 
291 S. E. 197, decided during the past 
few weeks, it was disclosed that a brick- 
laver was employed by a laundry com- 
pany to build a brick wall for the pur- 
pose of lining an excavation intended to 
contain water pumps. While engaged 
at this work one side of the excavation 
caved in and killed the employee. 

The lower court held the dependents 
of the bricklayer entitled to compensa- 
tion, but the higher Texas court reversed 
the verdict and said: 

“It is necessary, of course, that a 
laundry continuously and constantly 
have water. And a man employed to 
pump water to the laundry and thereby 
furnish this necessity, from day to day, 
would unquestionably be within the 
usual course’ of the laundry business. 
He would be, just as would the ma- 
chinist who looks after the boiler and 
furnishes steam power to the plant 
from day to day: or just as would the 
girls who actually do the washing or 
the boys who gather up the laundry and 
return it to the customers. But it 
seems inconceivable to us that it could 
reasonably be said that a_ bricklayer, 
working in connection with the digging 
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of a new well, an incident most unusual 
and rare, was in the wsual course of the 
laundry’s business. In other words, 
laundries do not ordinarily engage in 
building brick walls in pits. During 
a great majority of the days of its oper- 
ations, it engages in no such business. 
Therefore such an undertaking is not 
ordinary or customary, but exceedingly 
unusual and extraordinary.” 

The case of Callihan vs. Montgomery, 
272 Pa. 56, 115 A. 889, by the Supreme 
Court of Pennsylvania, is interesting. 
In that case it was disclosed that a 
skilled mechanic had been engaged to 
repair an engine to run a pump under 
an agreement to be paid by the day. 
Tn this case the widow of the deceased 
workman was held not entitled to re- 
ceive compensation. This court ren- 
dered a lengthy opinion explaining the 
law on the subject, and, in part, said: 

“The casual employment of one, for 
the performance of an odd job, may 
occur in conducting a business and still 
not be within its regular course. For 
instance, emergency repair work on a 
machine used in operation of a business 
can always be said to take place in the 
course of that business, as all machinery 
at some time or other is bound to need 
repair; but such work, if not of a kind 
usually performed by or under the 
control of the person conducting the 
business, would be outside the regular 


course thereof. The Legislature e 
dently intended, by the use of the wor 
‘regular course,’ to give them so: 
definite significance, and the most n 
ural meaning is that they refer to 
normal operations which regularly c 
stitute the business in question, exclu 
ing incidental or occasional operati 
arising out of the transaction of t! 
business, such as now and again rep 
the premises, appliances or machin: 
used therein. While repair work m 
be considered an important incident 
any business using machinery, and, 
some cases, may enter into the cu 
tomary operation of such a_ busin: 
(for example, when men are engaged 
regular employees for the purpose 
keeping the machinery in order), 
the repairs we are here consideri: 
were no part of the regular course 
the business conducted by defendant 

. . they represent merely an odd 
job, incidental to that business, but n 
part of the work ordinarily done by o: 
under the control of the employer in 
this particular case.” 

In the case of Holbrook vs. Hote! 
Co., 200 Mich. 597, 166 N. W. 876, 
workman while enaged in painting was 
injured. Compensation was denied him. 
The Supreme Court of Michigan in th 
case spoke as follows: 

“It is clear that the law contemplates 
that there may be an employment of 
labor, not in the usual course of th 
business of the employer, in which em 
pioyment the risks of injury not occa 
sioned by the employer’s fault are as 
sumed by the workman. It would seem 
that occasionally renovating the rooms 
of a building, or the building itsell, 
owned and occupied with paint 
or paper or both is not in the usual 
course of the trade, business, profession 
or occupation of the owner, unless he 
is himself in the business of painting 
and decorating. No reason can be found 
for concluding that the owner is pur 
suing his business, with the meanin 
of the law, when he causes the rooms 
to be occasionally painted and decorated 
although it is usual to have work oi 
that nature done from time to time.” 

On the other hand, in the case ol 
Caca vs. Woodruff, 70 Ind. App. 93, 123 
N. E. 120, a carpenter was injured 
while employed to assist in erecting an 
additional part to a mill where whea: 
and corn were ground and food stuff 
manufactured. He was held entitled to 
recover compensation for the injury al 
though he was not following the usual 
course of trade, business or profession 
of his employer at the time of the injury 

A review of the higher court decisions 
illustrates the contention that the use 
of the word “usual” puts a quite dif 
ferent meaning on the definition of the 
employee than if it were omitted, and 
in these cases it has been generally held 
that an employee is not entitled t 
compensation under the workmen’s com 
pensation law, where he is injured whilt 
working at something not “usual” to the 
employer’s business. 
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Fulton Iron Works Purchases Large 
Interest in Foos Engine Co. 


H. J. Steinbreder Elected Chairman of Board—George Foos as President— 
All Sales Will Be Handled by Fulton Organization 


NNOUNCEMENT has been 
Aitiat Harry J. Steinbreder, president 
of the Fulton Iron Works Co., St. Louis, 
Mo., has been elected chairman of the 
board of the Foos Engine Co., Spring 
field, Ohio. 

The Fulton Iron Works Co. has pur 
chased a substantial part of the stock of 
the Foos company. In accordance with 
the concerted plan the sales efforts of 
the two concerns will be co-ordinated, 
which, however, will permit each com 
iny to retain its identity. 

Coincident with the announcement of 
the election of Mr. Steinbreder, informa 
tion was given out following meetings 
of stockholders and directors of the com 
that Foos, son of John 
Foos, founder of the business in 1887, 
has been named president of the com- 
pany. 

- This arrangement permits the handling 
by the Fulton sales organization (both 
lomestic and foreign) of a complete line 
of Diesel engines, ranging in size from 
10 to 2,000 hp., for stationary, marine, 
dredge, power boat, portable uses, such 
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panv George 


as air compressors, shovels, drag lines, 


etc., and locomotive and rail cars. The 
Foos engines manutactured at the 


Springfield plant range from 10 hp. to 
{00 hp. units. The Fulton Iron Works 
Co. has since 1913 been an important 
factor in the field of larger engines, its 
products ranging from 300 to 1,500 hp. 
units. These will continue to be manu 
factured at the Fulton plant in St. Louis, 
Mo. 

RETAINED 


SEPARATE PLANTS 


3v the grouping of the sales efforts 
of the two plants, it was pointed out by 
Mr. Steinbreder in an interview, a com- 
plete range of small and large engines 
can be offered to the market through one 

les organization. 

The present plant of the Foos com 
pany, he declared, is adequate for 
handling the line of 10- to 300-hp. en 

nes, while the St. Louis plant of the 
Fulton Iron Works is adequate to handle 

e 400- to 1,500-hp. units. 

Mr. George will in the near 
future take over the active management 

the Springfield plant. The develop 
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nts are looked upon as preliminary 


Foos 


eps to an aggressive business expan 
on program involving numerous ad 
ntages to both companies. 

| the election of 


In addition to Mr. 





made 


Steinbreder and Mr. Foos, a change in 
the stock structure of the local company 
was effected at the meeting of stock 
holders, when it was voted to increase 
the capitalization. The stock in the 
company at present is represented by 
1.600 shares of common stock, most of 
which has been issued. The change 
calls for 16,000 shares of no par com- 
mon stock. 

Although the Fulton Iron Works Co. 
has acquired a substantial interest in the 
loos concern, the controlling interest 
of more than 50 per cent of the outstand- 
ing stock will remain, according to the 
Springfield Daily News, in the hands of 
Miss Margaret Baker, secretary and 
treasurer of the company, who retains 
those positions under the new lineup. 





Electric Bond & Share Buys 
Foreign Utilities 

The acquisition of public utilities in 
Brazil, Colombia, France, Japan and 
other foreign countries at a cost of 
$36,417,597 by the Electric Bond & 
Share Co. and a proposal of their trans- 
fer to the American & Foreign Power 
Co., Ine., a subsidiary, were announced 
October 1. 

The Brazilian acquisitions of the 
Electric Bond & Share Co. include elec- 
tric and railway companies in Petropo- 
lis, electric companies in Nictheroy, 
electric and railway companies in Bahia 
and environs, electric companies in Vic 
toria and Itapemirim and environs, rail- 
way companies in Victoria, electric com- 
panies in the State of Sao Paulo and 
telephone properties in Victoria and 
Bahia. Colombian properties acquired 
included electric companies in Barran- 
quilla and vicinity. American and For- 
eign Power Companies operate in Cuba, 
Panama, Guatemala and Ecuador. 


Harbison-Walker Acquires 
Walsh Fire Clay Co. 


Through an exchange of stock, the 
Harbison-Walker Refractories Co., of 
Pittsburgh, has acquired the Walsh Fire 
Clay Products Co., of St. Louis, Mo. 

The Walsh plant at Vandalia, Mo., 
situated in the St. Louis field, with a 
daily capacity of some 150,000 9-in. fire- 
brick, thus increases the capacity of 
Harbison-Walker by about 10 per cent. 


The Walsh Fire Clay Products Co. 
is one of the oldest producers in the 
St. Louis district. Its plant has within 
recent years been completely modernized 
with the introduction of continuous kilns 
and the most modern type of clay-work- 
ing machinery. 

Harbison-Walker has hitherto had 
no plants west of the Mississippi. This 
development rounds out its production 
to include all the major fields of the 
ceramic industry. 


—_——_>——_—_ 


Large Condenser and Stokers 
for Brooklyn Edison 


The Brooklyn Edison Co. has recently 
placed an order with the Westinghouse 
Flectric & Manufacturing Co. for a 
single-pass surface condenser which 
when installed will be, it is reported, the 
largest of its kind in the world. 

This condenser is necessary to con- 
dense the exhaust steam from the 110,- 
000 kw. turbine-generator to be installed 
in the Hudson Avenue Generating Sta 
tion during 1928. The condenser will 
contain 14,400 brass tubes with a total 
surface area of 85,000 sq.ft. East River 
water will be circulated through the 
condenser at the rate of 135,000 gal. 
per minute, which will require the use 


of two centrifugal pumps driven by 
400-hp. electric motors. Its total cost 
including auxiliaries will be about 


$350,000. 

Another order which the Edison com- 
pany recently placed with the Westing- 
house Electric & Manufacturing Co. 
covers the furnishing of four mechani 
cal stokers which will be used in con- 
nection with 24,000 sq.ft. boilers. The 
stokers will be of the latest underfeed 
type, equipped with electric driving mo- 
tors, grinders to dispose of the ash, and 
a new shaking grate mechanism de- 
signed to permit the most efficient burn- 
ing of the coal at high combustion rates. 
Each stoker will be capable of burning 
approximately 20 tons of bituminous 
coal per hour without objectionable 
smoke, which will enable the boiler when 
thus fired to generate 350,000 Ib. of 
steam at 400 Ib. per sq.in. pressure. 


—_———_—_. 


Plans 45,000 Hp. Unit 


In order to provide additional capacity 
at Shawinigan Falls, Quebec, and to bal- 
ance better the hydraulic plants on the 
St. Maurice River, the Shawinigan 
Water & Power Co. will immediately 
begin construction of the seventh unit 
in power house No. 2. This unit will 
be 45,000 hp. and a duplicate of the last 
unit installed. 
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Thompson-Owens Corp. 
Forms To Make Castings, 
Bearings 


A new company has entered the 
manufacturing field of bushings, bear- 
ings, castings, with the recent incorpo- 
ration of the Thompson-Owens Corp., 
of Toledo, Ohio. The products of the 
company, it is announced, will cover a 
full line of finished bronze bushings and 
bearings and brass and bronze castings. 

Heading the company as_ president 
and general manager will be George 
Thompson, whose duties will include 
charge of all production. Mr. Thomp- 
son for the last ten years was asso- 
ciated with the Bunting Brass & Bronze 
Co. in the capacity of general manager 
and works superintendent and manager. 
J. E. Owens, whe was connected with 
the Bunting Brass & Bronze Co. for 
fourteen years as salesman and_ sales 
manager, will serve in the capacities of 
secretary and treasurer. 

A modern plant, including foundry, 
located on the Toledo Terminal Rail- 
road has been acquired, and is being 
completely equipped with new ma- 
chinery. It is expected to be in opera- 
tion by the middle of the month or 
November 1. 


— > 


Conference at Berlin on 
Engineering Materials 

Preparations for the Conference on 
Engineering Materials which is to take 
place in Berlin from October 22 till 
November 13 have already far advanced. 
The program of papers contains about 
200 lectures to be read by scientists and 
practical engineers. Foreign scientists 
will be the speakers especially in some 
series of lectures to be held on October 
31. 

While these papers, which are read 
at the Technical University of Char- 
lottenburg are intended chiefly for 
engineers, an exhibtion of engineering 
materials arranged in the Neue Ausstel- 
lungshalie on the Kaiserdam will be 
an attraction for the general public 
also. 

More than 200 testing machines, 
which will be shown in operation will 
introduce the visitors into the latest 
methods of testing, which are not fa- 
miliar even to many engineers. Many 
inquiries on the part of foreign diplo- 
mats accredited in Berlin prove that the 
continental and oversea’ engineering 
world is highly interested in this new 
and unique congress. 

Detailed particulars are given by the 
‘Geschiaftsstelle der Werkstofftagung,” 
Berlin NW/7, Ingenieurhaus. 


——_>—_—__ 


Calls for Simplification of 
lransmission Equipment 
The United States Division of Sim- 
plified Practice, Department of Com- 
merce, and the Leather Belting Club of 
Chicago have called for a simplification 
of transmission and belting equipment. 
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Probably the activity will be centralized 
in the Power Transmission Association, 
W.S. Hays, secretary, Drexel Building, 
Philadelphia. Remarkable results have 
been accomplished in Germany, it is 
claimed, through the working out of a 
simplification plan in that country. 





Center of Industry Continues 
Westward Movement 


According to calculations recently 
made by the Geological Survey, Depart- 
ment of the Interior, the center of 
industry in the United States in Janu- 
ary, 1926, was about 50 miles southeast 
of Chicago. This point is approxt- 
mately near Valparaiso, Indiana, about 
170 miles due north of the 1920 center 
of population near Whitehall, Indiana, 
and about 640 miles east by north of the 
geographic center, somewhere near 
Smith Center, Kansas. 

This determination of the center of 
industry is based on the capacity of 
steam engines, steam turbines, water 
wheels and internal combustion engines 
installed in manufacturing plants and in 
public utility power plants. Twice the 
weight is given to the power equipment 
in public utility plants, as it is used 
twice as much as that in manufacturing 
plants. This method is believed to give 
more representative results than pre- 
vious determinations of the center of 
industry which have been based only on 
the installed capacity of prime movers 
in manufacturing plants. 


—_—_—_>—_——_ 


Bureau of Standards Regroups 
Work Under Two Heads 


An important change in the adminis- 
trative organization of the Bureau of 
Standards, which it is believed will 
make for increased efficiency through a 
better grouping of the Bureau’s num- 
erous activities, was announced Sep- 
tember 30. 

Under the new arrangement Dr. L. J. 
Briggs has been appointed assistant 
director in charge of research and test- 
ing, while Mr. Ray M. Hudson becomes 
assistant director in charge of commer- 
cial standards. 

According to the plan the Bureau’s 
activities will be divided into two main 
groups. The first, under the immediate 
supervision of Doctor Briggs, will in- 
clude all the Bureau's scientific research 
and testing, the development, construc- 
tion, custody and maintenance of refer- 
ence and working standards, and their 
intercomparison improvement, and ap- 
plication in science, engineering, indus- 
try and commerce. The second group, 
headed by Mr. Hudson, will include the 
supervision, direction, formulation and 
co-ordination of commercial standards, 
with particular reference to the needs 
of industry, involving the oversight of 
the division of simplified practice, divi- 
sion of commercial standards, and part 
of the work of the division of building 
and housing relating to codes and stand- 
ards, 


No “Struggle” Seen in 
Canadian Power Control 
Situation 


An analysis of the power contro! 
uation in Canada published recently 
the Toronto Globe gave reply to rum 
that a three-cornered struggle is now 
progress for the great water-po\ 
sites of the Dominion. “Evidence in 
possession of the government’s expert 
says the Globe, “shows that there 
considerable competition in the provit 
of Quebec for available power sites, but 
the rival companies are confining th: 
activities to Quebec, and a survey of t 
power situation from the Atlantic to t 
Pacific reveals the fact that Canadia: 
capital is in control where private ent: 
prise is encouraged, while in Ontari: 
and other provinces which are partial } 
public ownership there is no great in- 
vasion of United States or Britis! 
cepital, 

“Rivalry among power corporations 
it is pointed out, is confined largely t 
Quebec province, where the Gatineat 
Power Co., a subsidiary of the Inter- 
national Paper Co., is competing with 
the Shawinigan interests. Both cor- 
porations are acquiring smaller com- 
panies which own or control power 
sites in various parts of the province.” 





San Francisco Engineers’ Club 
Dedicates New Home 


The goal of many years’ endeavor was 
reached by the Engineers’ Club of San 
Francisco when its new home was dedi 
cated on Sept. 30. This club, which is 
now fifteen years old, includes in its 
membership engineers engaged in all 
branches of the profession, the total 
membership being about 750. 

Because San Francisco is far from 
the headquarters of the national engi- 
neering societies the Club has made a 
point of close relationship with these 
organizations. The four founder socie- 
ties in conjunction with the Club con 
duct an employment service in San 
Francisco and thirteen branches of na- 
tional technical societies hold meeting: 
at the Club. The new quarters occups 
the two top floors, 14th and 15th, of a 
new building at Pine and Sansome Sts. 





Electrical Exports 
Continue Rise 


Exports of electrical equipment from 
the United States for the eight months 
ended August 31 showed an increase 
over the same period last year, amount 
ing to $65,145,935, or a gain of $2,107. 
243, according to the Electrical Equip 
ment Division of the Department oi! 
Commerce. The value of August ship 
ments was $8,139,241, or $1,111,47° 
more than for the same month last year 

The outstanding increases were fo! 
batteries, rectifiers, double current and 
motor generators, dynamotors, syn 
chronous and other converters, motor 
under 1 horsepower, and electric lamps 
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September’s Crop of Water 
Power Applications 


‘ive applications for permit or license 
under the Federal water power act filed 
with the Commission during the period 
August 21 to September 29, 1927, mak- 
ing a total of 838 applications received, 
include those to: 

B. G. Slining has applied for a pre- 
liminary permit to construct a power 
project on the Big South Fork of the 
Cumberland River in McCreary County, 
ky., and Scott, Pickett and Fentress 
Counties, Tenn. The proposed project 
will be in the vicinity of Stearns, Ky., 
ind will consist of a masonry dam 
375 ft. high and power house at Devils 
Jump site. It is expected that 100,000 
hp. will be developed, which will be 
used for public utilities. The applica- 
tion conflicts with those previously filed 
by H. A. Spalding and Dr. E. A. Allen. 

The Twin Harbor Land Co. has ap- 
plied for a preliminary permit to con- 
struct a dam 110 ft. high, together with 
penstocks, a power house, transmission 
line and reservoir, on North River, near 
Aberdeen, in Grays Harbor and Pacific 
Counties, Washington. The power pro- 
posed to be developed will be used for 
public utility purposes. 

The Seafoam Mines Corp. has applied 
for a perliminary permit to construct a 
rock-fill timber dam 96 ft. long, to di- 
vert water from Float Creek, in Custer 
County, Idaho, through a timber flume 
to a power house, where it is proposed 
to generate power for use in mining and 
milling purposes. 

The Arizona Edison Co. has applied 
for a preliminary permit to construct a 
dam 260 ft. high and 1,700 ft. long on 
the Gila River, in Graham and Green- 
lee Counties, Arizona. The company 
proposes to develop from 9,000 to 19,000 
hp. for public-utility purposes. 

John R. Maurstad has applied for a 
license to construct a log crib dam 2 to 
3 ft. high, 150 ft. long, diverting water 
through a pipe line 650 ft. in length, 
from Hidden Falls Lake into Kasnyka 
Bay, Baranof Island, Alaska. Hydro- 
electric machinery to a capacity of 
400 hp. will be installed, the developed 
power to be used in operating a sawmill. 


a 
Canada To Decide Shortly on 
St. Lawrence Co-operation 


\dvices from Washington that the 
United States Government is anxious to 
secure the co-operation of Canada in 
furthering the proposed St. Lawrence 
navigation and power project, have 
elicited the information that the question 
will be discussed by the Canadian Cab- 
inet sometime before the end of October. 
Government officials and members of 
rliament at Ottawa are not very en- 
usiastic over the scheme. ‘The sit- 
tion is that a joint board of engineers 
porting on the scheme failed to agree 
to whether the work should be car- 
1 out in single or double stages but, 
appendices to this report, recently 
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completed, it is said that this breach in 
opinion has been much narrowed. Rea- 
sons that are political as well as eco- 
nomic have always suggested a cautious 
and leisurely treatment of the subject at 
Ottawa and, Government authorities 
state that regardless of Washington’s in- 
sistence that some action be taken in the 
matter, there is little prospect of this 
course being varied. 


——_——————_ 


Declares “Security Wage” 
Need of Worker in Industry 


A “security wage,” by which the 
worker in industry has a margin above 
basic living costs to make his own 
provision against sickness, unemploy- 
ment and old age, should be an objec- 
tive in all industry, Edward J. Mehren, 
vice-president and chairman of the 
editorial board of the McGraw-Hill 
Publishing Co., told the New York 
Building Congress at a luncheon in the 
Hotel Commodore here today. The 
“security wage,” he added, gives the 
worker independence and removes the 
necessity for his reliance upon state in- 
surance schemes. 

In his talk, Mr. Mehren described for 
his hearers the movement for reduction 
of production costs which industry in 
all parts of Europe, notably in Ger- 
many, is pushing through to success. 
[t has dawned on the manufacturer in 
Germany, the speaker said, that well- 
paid workers are good customers and 
that good customers keep factories busy. 
Of course, the manufacturer is not 
rushing at once to raise wages, but his 
former resistance to wage increases is 
tempered by the conviction that his 
prosperity is tied up with his workers. 
Further, labor in Germany sees that 
the means for raising the wages of the 
workers will come from the savings 
effected through the cost reduction 
movement. 

GERMANY As ForMIDABLE COMPETITOR 

“The significance for America in 
these cost reduction efforts lies in the 
new grip which they give Europe in 
foreign markets,” said the speaker. “In 
fact, they will help in the constant 
effort to sell here in America in com- 
petition with our own industries. With 
Germany under the terrific urge of a 
lost war, adopting our production 
methods, often using American machin- 
ery and with a lower wage scale we 
shall be hard put to it to match her 
costs. We may, to an extent, keep her 
out of our markets by the tariff, but we 
can meet her in foreign lands only by 
producing at the world price. Further, 
while the American people have always 
stood for a certain amount of dumping, 
that is for the sale of products abroad 
for less than they are sold here, it is 
doubtful whether they will stand for 
it on a grand scale. Should they refuse 
to permit it, the tariff walls will be 
lowered and we shall need more than 
ever to manufacture at or below the 
world price.” 


Tri-City Engineers Hold 
Joint Meeting 


The Tri-City Chapters of the Amer 
ican Society for Steel Treating, the 
American Society of Mechanical Engi- 
neers and the Davenport Engineering 
Club held a joint meeting September 30 
at the Rock Island Arsenal, Davenport, 
lowa. The guests made a tour of the 
arsenal machine shop under guidance 
of arsenal officers. A 23-ft. structural 
steel launch for river work, machined 
surfaces used in gun carriages and some 
artillery developed since the war were 
exhibited. 








Obituary 





FRANK EpcGar IpeLt, member of the 
American Society of Mechanical Engi- 
neers, New York representative of the 
Cochrane Corp., died at his summer 
home in Allentown, N. J... September 
29, Mr. Idell succumbed after a short 
illness at the age of 71. Having grad 
uated from the Stevens Institute of 
Technology in the class of °77, the 
degree of Doctor of Engineering was 
conferred upon him by that institution 
in 1921. For forty years he was New 
York agent for the Harrison Satety 
Boiler Works, which afterward merged 
with the Cochrane Corp. of Philadelphia. 
Mr. Idell was a member of the Engi- 
neers Club, the University of Brooklyn, 
the Brooklyn Chamber of Commerce and 
the Delta Tau Delta fraternity. 

Inadvertently, Mr. Idell’s name was 
given erroneously as Frank Feidell, 
when his death was reported to Power 
and announced in last week’s issue. 








Personal Mention 





A. D. Cameron has been appointed 
manager of the = street lighting and 
supply division of the central station 
department, and there has been set up in 
the same department a holding com- 
pany division with W. P. White as 
manager. 

Major GENERAL W. B. Linpsay, who 
was chief engineer with the Canadian 
forces during the war, has been making 
an extensive study of the use of lignite 
coal to generate power and manufacture 
byproducts and has gone to England 
and Germany to continue his study of 
such development. 

H. K. Gowpy has recently joined the 
Elliott Company organization as sales 
engineer in the Boston territory. He 
was chief engineer of the Homer Street 
power plant of the Newton & Boston 
Street Railway. Later he was chief 
engineer of the Connellsville Plant of 
the West Penn Power Co., superin- 
tendent of power plants for the Pitts- 
burgh Railways, and chief steam engi- 
neer for the Cambria Steel Co. 
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C. P. Dunn, formerly hydraulic engi- 
neer with the Aluminum Company of 
America, Pittsburgh, is now chief engi- 
neer for the Portland Electric Power 
Co., Portland, Ore. 

W. M. Stearns has been transferred 
from the central station department of 
the General Electric Co. to the general 
commercial department and has been 
appointed manager of special contracts. 
He will also act as an assistant to Vice- 
President J. G. Barry. 

J. B. Hitt, electrical engineer until 
recently manager in charge of the Ohio 
Utility Co. properties of the United 
Light & Railways Co., Davenport, Lowa, 
has accepted a new connection with the 
American Gas & Electric Co., in plant 
operation. Mr. Hill was formerly as- 
sociate professor of electrical engineer- 
ing at the State University of Lowa. 

LorAN D. Gayton has been ap- 
pointed city engineer by Richard W. 
Wolfe, Commissioner of Public Works. 
Mr. Gayton assumed his duties Sept. 1. 
Mr. Gayton has designed pumping 
stations and other municipal buildings 
worth $7,000,000. He now takes the 
office held by John Ericson, whose death 
several months ago terminated a career 
of forty years in public service. Mr. 
Gayton entered the designing division 
of the Bureau of Engineering, a de- 
partment under the supervision of Mr. 
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Wolfe, in 1913, as a draftsman. In the 
fourteen years since he has been ele- 
vated several times, but has always 
remained in that department. Until his 
recent appointment he was for several 
years engineer in charge of the design- 
ing division. 

CLAUDE A. BuLKELEY, formerly with 
the E. I. duPont de Nemours & Co., has 
joined the Niagara Blower Co., Buffalo. 
He will have direct supervision over the 
design and installation of all air condi- 
tioning equipment. Mr. Bulkeley is a 
member of the American Society of 
Mechanical Engineers, American So- 
ciety of Civil Engineers, and American 
Society of Heating and Ventilating 
Engineers. 


E. H. HASLAM has recently been made 
district manager of Elliott Company’s 
Chicago district office. His early work 
was with Mackintosh-Hemphill & Co., 
Pittsburgh, designers and builders of 
steam engines, rolling-mill machinery 
and other equipment to be used in iron 
and steel work. With this company 
Mr. Haslam worked up from draftsman 
to chief engineer, vice-president and 
general manager. In 1920 he went 
with the Steel & Tube Company of 
America, where his duties included the 
supervision of all engineering as well 
as new construction. When this com- 
pany was merged with the Youngstown 
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Mechanical Stokers, Sales (New Orders) 


1920- 


HIS table of stoker sales, compiled 

by the United States Department of 
Commerce, Bureau of the Census, rep- 
resents the output of practically the en- 
tire industry. From 1919 through 1922 
the data were compiled by the Stoker 
Manufacturers’ Association from 15 
firms for most of the period, and are 
comparable with the later figures ar 
ranged by the Department of Commerce, 


1926 


beginning with 1923, from 13 firms (15 
prior to August, 1924, when 4 estab- 
lishments consolidated into two). In 
1919 a total of 2,809 stokers were sold, 
with horsepower amounting to 632,795. 
There are no monthly figures for 1919. 

This information is to be included in 
the Metals Section of the Record Book 
of Business Statistics, which is being 
published by the Bureau of the Census. 


TABLE 25—MECHANICAL STOKERS, SALES (NEW ORDERS) 1920-26 


1920 1921 1922 1923 1924 1925 1926 
Month -— ———Number of Machines ~——-- 
January ; Pavateeat eda arate 218 37 81 145 91 57 72 
February ; ‘ 263 46 75 129 110 135 83 
March . 664 52 116 120 89 131 132 
April... 180 96 125 167 89 120 145 
May ; 159 68 143 194 64 122 129 
June : 126 76 109 135 102 128 175 
July sTccnme ees 181 98 177 129 115 147 125 
August ; ‘ 142 116 160 135 94 91 104 
September ; oo 122 110 115 99 73 119 127 
October : 7 : 66 54 *156 88 104 114 112 
November Ka ‘ 40 60 196 50 106 76 85 
December 34 58 t208 73 9] 108 72 
Total so Sen waa 871 1,563 1,464 1,128 1,348 1,361 
Monthly average............ os 183 73 130 122 94 112 113 
sme a Total Horsepower aE DOROREEIERTEEEEEEneeees 
January 70,327 10,921 34,157 83,270 66,492 27,871 36,913 
February 109,688 17,521 35,663 66,619 62,113 46,298 33,141 
March 245,570 23,053 69,716 68,955 34,597 71,099 52,312 
April 54,692 29,651 62,027 85,339 47.939 47,627 70,055 
May 40,712 40,889 61,391 100,513 34,447 55,588 48,482 
June 50,164 30,597 37,239 59,719 35,549 44,095 68,408 
July 45,748 34.073 70,230 52,518 37,759 58,719 50,494 
August 51,828 44,586 83,310 71,693 41,931 29,865 38,852 
September, 71,229 36,401 40,505 60,486 25,988 38,155 44,211 
October 27,203 17,596 *63,167 32,576 58,565 53,451 40,780 
November 13,224 21,626 +35,808 16,241 37,167 33,461 27,606 
December 10,649 20,224 £131,699 32,517 31,732 47,104 34,974 
Total 791,304 327,138 724,912 730,446 514,279 553,333 546,228 
Monthly average , 65,920 27,262 60,409 60,871 42,857 46,111 45,519 
*One company missing, Two companies missing 
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tThree companies missing 


Sheet & Tube Co., Mr. Haslam resigne 
to take up consulting work in Chicag 
For a few years he served as superi: 
tendent of the Pittsburgh Works of th 
Pressed Steel Car Co. He is a membe 
and for a time served as director of t! 
Engineering Society of Western Pen 
sylvania. He is also a member of th 
A.S.M.E. and the Iron & Steel Institut: 

Witt1am G. Honce has been electe 
a vice-president of the Byllesby Engi 
neering & Management Corp. M: 
Hodge has been connected with ¢! 
Byllesby organization since 1910, 
manager of the advertising and publicit 
department. His present position wi 
carry with it the management of a new! 
created sales and advertising depart 
ment of the company at its Chicag 
office. 

C. N. Cuups, who became gener 
manager of the Peoples Light C 
Davenport, Lowa, ten years ago an 
has since been vice-president of th 
United Light & Power, Engineering & 
Construction Co., is now president oi 
the lowa-Nebraska Light & Power Co 
a subsidiary of the United Light & 
Power Co. Mr. Chubb assumes, No 
vember 1, his new duties with head 
quarters in Lincoln, Neb. He _ will 
also be president of the Lincoln Trac- 
tion Company. 








Society Affairs 





THE AMERICAN ENGINEERING Coun- 
cCIL’s administrative board has_ been 
called to meet at York, Pa., October 20 
Sessions will last two days. The pres 
ident of the Council, Dean Dexter S 
Kimball, of Cornell University, will 
preside. 

AFFILIATED TECHNICAL SOCIETIES OF 
B.S.C.E. 
will hold a meeting 715, Tremont Tem 
ple, October 13, at which George 
Haggas of the Cumberland Power & 
Light Co. will talk on the structural de 
sign features of a hydro-electric devel- 
opment at West Buxton, Me. 

POWER TRANSMISSION ASSOCIATION'S 
annual meeting is to be held Decem- 
ber 7 at the Hotel Commodore, New 
York City, during the week of the 
Power Show. <A program is being ar 
ranged bringing out the co-operative 
development of better relations with 
users of power transmission equipment 
that has marked the year’s work on the 
part of the membership. 


Boston.—Designers Section, 








Business Notes 





The Rotier-Smitu Co., 233 Broad 
wav, New York City, announces th 
‘ntment of the D. H. Braymet 
ry. ment Co.. W.O.W. Building 
Omaha, Neb., as its representative fo 
Nebraska and western Iowa. D. H 
Braymer is at the head of this organ 
ization. The D. H. Braymer Equip 
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Co. 
instruments, relays and circuit breakers 
in the territory specified. 


ment will handle Roller-Smith 


[HE CONSUMERS Power Co., Kala- 
Mich., having installed a 
complete district heating plant to serve 
the business section of Kalamazoo. The 
contract for the underground installa- 
tion has been given to the Northeastern 
Piping & Construction Corp. of North 
Tonawanda, N. Y., and installation is 
proceeding rapidly. 


miaZoo, 1S 


[HE NORTHEASTERN Pripinc & Con- 
sIRUCTION Corp. of North Tonowanda, 
\. Y., has undertaken a contract let by 
the Board of Water and Electric Light 
Commissioners of the city of Lansing, 
N. Y., for the installation of a high 
pressure steam transmission line to con- 
vey steam at 300 lb. pressure from the 
Cedar Street plant to the Ottawa Street 
plant in Lansing. 


[HE NIOBRARA RIVER Power Co., 
Spencer, Neb., has been incorporated 
with $100,000 capital to build a 50-ft. 
dam a mile wide on the Niobrara River. 
This power plant will be seven miles 
southeast of the Northern Nebraska 
Power Co.’s dam and is sponsored by 
men who are interested in that project. 
E. A. Forbes, W. D. Bradstreet and 
A. W. Person are listed as incorporators. 








Trade Catalogs 





Maxim SILENCERS.—The Maxim Si- 
lencer Co., Hartford, Conn., has issued 
illustrated bulletin on Maxim Si- 
lencers, emphasizing the use of this 
apparatus on engine exhausts, air com- 
pressor suctions and small vacuum pump 
discharges. Installations are depicted, 
and a model chart is given. 


an 


Dry QUENCHING oF CokE—The Dry 
Quenching Equipment Corp., 200 Madi- 
son Ave., New York City, has recently 
issued a 4-page bulletin which describes 
the Sulzer system for the dry quenching 
This system is designed to 
recover the sensible heat of the hot 
coke and utilize it for steam generation 
by circulating an inert gas through a 
container into which the glowing coke 
has been delivered. 


of coke. 


FueL Burninc EguipMENT — “The 
Most Economical Method of Burning 
Coal” is the title of a new bulletin No. 
979 just published by the Detroit Stoker 
Co. The bulletin outlines the factors to 
he considered in selecting fuel burning 
equipment, with a brief discussion of 
the several points. The various types 
of Detroit stokers, including multiple 
retort rear cleaning for large boilers re- 

ring high duty; double retort ' 
cleaning stoker for medium bo 
retort stoker, side cleaning, for 

ill to medium boilers of 100 to 300 
hp. each; the unistoker, which 

dification of the single retort side 
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cleaning stoker, having the motor and 
fan attached as a single independent 
unit; and industrial stokers for all serv- 
ices, are illustrated. Copies may be had 
by addressing the Detroit Stoker Co., 
979 General Motors Bldg., Detroit, 
Mich. 





Coming Conventions 


American Boiler Manufacturers As- 
sociation, winter meeting, Hotel 
Cleveland, Cleveland, Feb. 7; A. C 


Baker, sec., 801 Rockefeller Bldg. 


American Society of Civil Engineers, 
fall meeting at Columbus, Ohio, 
Oct. 12-15; meeting headquarters 
will be at the Neil House; ad- 
dress F. H. Waring, Chief Engi- 
neer, State Department of Health, 
Columbus, Ohio. 


American Society of Heating & Venti- 
lating Engineers, hold general meet- 


ing in New York City, during 4th 
week in January; A. V. Hutchinson, 
sec., 29 W. 39th St., New York. 
American Society of Refrigerating 
Engineers, annual convention in 
New York, Dec. 5-7; W. H. Ross, 


sec., 37 W. 39th St., New York City. 


American Water Works Association. 
North Carolina Section, at Dur- 
ham, Nov. 7-9; H. G. Baity, sec., 
Univ. North Carolina, Chapel Hill; 
Section, at Council Bluffs, Annual 
meeting, Hotel Fairmont, San Fran- 
cisco, June 11-16; W. . Niesley, 
170 Broadway, New York City. 


American Socity of Mechanical Engi- 
neers, convention during week of 
New York Power Show, New York 
City, Dec. 5-10; Calvin Rice, sec., 
29 West 39th St., New York City 


Midwest Power Conference and Ex- 
hibition, at Chicago, Feb. 14-17; 
G. E. Pfisterer, sec., 53 West Jack- 
son Blvd., Chicago. 


National Association of Practical Re- 
frigerating Engineers. Eighteenth 
annual convention and educational 
exhibition in Civic Convention Hall 
and headquarters Hotel Whitcomb, 
San Francisco, Calif., Nov. 29 to 
Dec. 2. H. Fox, 5707 W. Lake 
St., Chicago, Il. 


National District Heating Association, 


annual meeting in May; D. L. Gas- 
kill, sec. 112 West 4th St., Green- 
ville, Ohio. 

National Fuels Meeting, under the 
auspices of the Fuels Division of 
the American’ Society of Me 
chanical Engineers, will be held 


at the Hotel Statler, St. Louis, Mo., 
Oct. 10-13. Address inquiries to 
William G. Christy, Citizens’ Smoke 
Abatement League, Chamber of 
Commerce Bldg., St. Louis, Mo. 


New York 
Exposition 
chanical Engineering) 
at the Grand Central 
York City, Dee. 5-10. Address 
inquiries to the International Ex 
position Co., Grand Central Palace. 


(National 
and Me- 
will be held 
Palace, New 


Power Show 
of Power 











CONDENSED CATALOGS OF MECHANI- 
caAL EguipMeENt—The American 5So- 
ciety of Mechanical Engineers, 29 West 
39th St., New York City, has published 
the seventh annual edition of condensed 
catalogs of mechanical equipment. This 
edition has a total of 708 pages of data 
carried by 562 firms. The illustrations 
number more than 3,500. The volume 
is divided into three sections, the first 
comprising condensed, uniformly pre- 
sented catalog information covering the 


products of the manufacturers of various 
classes of mechanical equipment, the 
second a general classified directory of 
manufacturers in the mechanical field, 
which is specialized, cross-indexed list 
of mechanical equipment with names 
and addresses of the manufacturers. The 
catalog closes with a professional engi- 
neering service directory describing the 
services of engineers in this field. 








Fuel Prices 


COAL 


The following table shows the trend 
of the spot steam market in various 





coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 
Bituminous Market Sept. 28 
(Net Tons) Quoting 1927 
Pool | New York... ° $2.50@$2.65 
Smokeless. Boston ; 1.48 
Clearfield Boston 1.60 1.85 
Somerset... Boston 1.70@ 1.90 
Kanawha. . Columbus 1.50@ 1.75 
Hocking Columbus. 1.75@ 2.00 
Pittsburgh Pittsburgh 1.90@ 2.00 
Pittsburgh gas 

slack... - Pittsburgh. 1.35@ 1.50 
Franklin, Ill... Chicago an 
Central, Ill.... Chicago 
Ind. 4th Vein Chicago ; 
West Ky Louisville 2.00@, 2.25 
8S. E. Ky Louisville a 1.50@ 1.75 
Big Seam Birmingham... 1.65 2.00 
Anthracite 
(Gross Tons) 
Buckwheat No. 1. New York St 2.90@ 3.25 
Buckwheat No. |. Philadelphia... 3.00 3.75 
Birdseye New York... 1 1 


.50@ 1,60 


FUEL OIL 


New York—Oct. 6, light oil, tank- 
car lots; 28@34 deg. Baumé, 5c. per 
gal.; 36@40 deg., 5ic. per gal. f.o.b. 
Bayonne, N. J. 


St. Louis—Sept. 28, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $1.60 per 
bbl.; 26@28 deg., $1.65 per bbl.; 28@30 
deg., $1.70 per bbl.; 30@32 deg., $1.75 
per bbl.; 32@36 deg., gas oil, 4.4c. per 
gal.; 8388@40 deg., 5.1¢c. per gal. 

Pittsburgh—Sept. 27, f.o.b. local re- 
finery; 80@34 deg., fuel oil, 49¢. per 
gal.; 836@40 deg., fuel oil, 5c. per gal. 


Philadelphia — Oct. 5, 26@30 deg., 
$2@$2.06 per bbl.; 13@19 deg., $1.68@ 
$1.74 per bbl.; 22 plus, $1.79@$1.85; 


27@30, $2.10@$2.16. 


Cincinnati — Oct. 3, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
Hie. per gal.; 26@30 deg., 53c. per gal.; 
30@32 deg., 53c. per gal. 


Chicago—Oct. 1, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. 
per bbl.; 22@26 deg., 874c. per bbl.; 
26@30 deg., 90c.; 830@32 deg., $1.05. 


Boston—Oct. 3, tank-car lots, f.o.b. 
12@14 deg. Baumé, 43c. per gal.; 28@ 
32 deg., 5.9¢c. per gal. 


Dallas—Oct. 1, f.o.b. local refiners, 
26@30 deg., $1.45 per bbl. 
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NEW PLANT CONSTRUCTION 





Calif., Inglewood—Los Angeles Railway 
Co., Railway Bldg., is receiving bids for the 
construction of an automatic sub-station at 
North Prairie Ave. 

Calif., Long Beach—City will soon re- 
ceive bids for the construction of two pump- 
ing stations. Sstimated cost $500,000. 

Calif., Los Angeles—County Supervisors, 
will receive bids until Oct. 17 for the con- 
struction of pole lines and transformers 
stations, : 

Calif., Salinas—Salinas Ice & Cold Stor- 
age Co., awarded contract for the con- 
struction of an ice and cold storage plant 
to La Faver Engineering Co., 545 2nd St., 
San Francisco. Estimated cost $150,000. — 

Calif., Yuba City—State of California, 1s 
having plans prepared for the construction 
of a pumping plant on east bank of Sutter- 
Butte by-pass to drain adjacent lands cut 
off from drainage by-pass leeves. Esti- 
mated cost $22,000. State Dept. of Pub. 
Works, Strub Bldg., Sacramento, is engl- 
neer. 

D. C., Washington—Bureau of Standards, 
Dept. of Commerce, awarded contract for 
the construction of a power plant to Arthur 
Ll. Smith & Co., 2525 Pennsylvania Ave. 
Estimated cost $157,200. 

Ill., Chieago—S. C. Finck, 35 South Dear- 
born St., Archt., is receiving bids for a 13 
story apartment including electric refrigera- 
tion system, elevators, etc. at Sheridan Rd. 
and Glenlake Ave. for M. S. Willens, 160 
North La Salle St. Estimated cost 
$2,000,000. 

Ind.. Hammond—Kaufman & Wolf, will 
soon award contract for a 4 story depart- 






ment store at Hohman St. Estimated cost 
$1,250,000. A. S. Alschuler, 28 East Jack- 


son Blvd., Chicago, Il, is architect. 

Ia., Fort Dodge—Central State Light & 
Power Co., plans the construction of a 
hydro-electric plant and dam at _ Dolliver 
Park on the Des Moines River. Estimated 
cost $500,000 J. H. Leamy, is engineer. 

Kan., Longton—City D. McCoy, Clk., 
awarded contract for waterworks improve- 
ments including purification plant, filter 
house, pump house, pumps, ete. to W. B. 
Carter, 1509 East Admiral St., Tulsa, Okla. 
Estimated cost $60,000. 

Kan., Manhattan—Kansas State Agri- 
cultugal College, will receive bids about 
Nov. 1 for the construction of a power 
and heating plant. Estimated cost $315,- 
000. C. D. Cuthbert, State House, Topeka, 
Kan., is architect. 

Ky., Padueah—G. Langstaff, plans the 
construction of a 10. story hotel. Esti- 
mated cost $1,000,000. Marr & Holman, 
Stahlman Bldg., Nashville, Tenn., are 
architects ; 

Mich., Detroit—J. L. Hudson Co., Gratiot 
& Farmer Sts., awarded contract for a 16 
story mercantile building on Woodward 
Ave. to Bryant & Detwiler Co., 2336 Dime 
Bank Bldg Steam heating and ventilation 
systems, boilers, elevators, ete., will be 
installed 

Miss., Hattiesburg—Syndicate, c/o Hat- 
tiesburg Chamber of Commerce, T. S. Jack- 
son, Secy., awarded contract for a 7 story 
hotel and theatre building at Forest and 
Pine Sts. to Selden-Breck Construction Co., 
Fullerton Bldg., St. Louis, Mo Estimated 
cost $1,000,000 

Miss., Jackson— Mississippi Hospital Re- 
moval Improvements & Land Sale Comn., 
R. L. Brown, Secy., will soon award con- 
tract for the construction of a group of 
buildings including power house, ete., for 
Mississippi State Insane Hospital, N. W. 
Overstreet, is city architect 

Mo., Cabool—City plans an election soon 
to vote $39,000 bonds for waterworks im- 
provements including reservoir, deep well 
pumping equipment, 60,000 gal. tank on 
tower, ete ". Kendricks, Seymour, 
is engineer 

Neb., Wilber—City plans an election Oct. 
24 to vote $35,000 bonds for the construc- 
tion of a municipal light plant 

N. J., Carteret—F. L. Smith, 21 East 
10th St., New York, N. Y., Engr., is receiv- 
ing bids for the construction. of saw mill 
conveyors and fuel house here, for I. T 
Williams & Son, Woodbridge Ave Esti- 
mated cost $60,000. 

N. ¥., Albany—Dept. of Health, Capitol, 
will soon award contract for the construc- 
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tion of a power house, etc. for State Divi- 
sion of Laboratories and Research. 

N. ¥., New York—Arezzo Corp., 20 Vesey 
St., awarded contract for a 14 story apart- 
ment building at 160 East 72nd St. to T. E. 
Rhoades Co., 342 Madison Ave. Estimated 
cost $1,000,000. Steam heating system, 
boilers, pumps, elevators, ete. will be 
installed. 

N. ¥., New York—M. Kurzrok, 550 7th 
Ave., is receiving bids for a 22 story hotel 
at Slst St. and 7th Ave. Estimated cost 
$1,600,000. Schwartz & Gross, 345 5th Ave., 
architects. Work will be done by separate 
contracts. Owner is general contractor. 

N. New York—Julius Tishman & 
Sons, 285 Madison Ave., will build a 15 
story apartment building at Park Ave., and 
81st St. Estimated cost $2,500,000. 
Schwartz & Gross, 347 5th Ave. are 
architects. 

N. C., Greenville—East Caroline Teachers 
College awarded contract for the construc- 
tion of a new power and heating plant to 
Poe Piping & Heating Co., Greenville, in 
connection with proposed college. 

0., Cleveland—The Cleveland Hotel Co., 
Public Sq. and Superior St., plans an addi- 
tion to hotel at Public Sq. Estimated cost 
$1,500,000. Graham, Anderson, Probst & 
White, 80 East Jackson Blvd., Chicago, IL, 
are architects. 

O., Cleveland—New York Central R.R., 
466 Lexington Ave., New York, N. Y., had 
plans prepared for addition to engine house 
and fan room on East 152nd St. here. Esti- 
mated cost $80,000. F. B. Freeman, is chief 
engineer. 

0., Cleveland—Rainbow Hospital, c/o M. 
B. Wilson, Supt., 2233 East 55th St., is re- 
ceiving bids for the construction of a hos- 
pital including steam heating and ventila- 
tion systems, boilers, etc. on Richmond Rd. 
Estimated cost $500,000. Warner & Me- 
Cormack, Bulkley Bldg., are architects. 

0., Columbus—Y. W. C. A. Association, 
J. A. Beer, 236 Fifteenth Ave., awarded 
contract for an 8 story club building on 
South Fourth St. to Middle States Con- 
struction Co., 1237 Essex St. Estimated 
cost $600,000. Ste:-m heating system, elec- 
tric elevators, etc. will be installed. 

Okla., Wewoka—Shawnee Ice Co., c/o E. 
W. Hill, Pres., Shawnee, is having prelim- 
inary plans prepared for extensions and im- 
provements to ice plant to increase the 
capacity from 75 to 150 ton daily. Esti- 
mated cost $85,000. Equipment required. 

Pa., Philadelphia—N. W. Ayers & Son, 
Third and Chestnut Sts., awarded contract 
for a 13 story office building at West Wash- 
ington Sq., to Ketcham & MeQuaid, 1029 
Brown St. Estimated cost $1,600,000. 

Pa., Philadelphia—R. N. Dippy, 1601 
Walnut St., Archt., is receiving bids for 
the construction of a 15 story apartment 
including steam heating system, etc. at 9th 
and Chestnut Sts., for Sixty Ninth 
Realty Co. 

Tenn., Memphis—U. S. Veterans Bureau, 
Arlington Bldg., Washington, D. C., will 
receive bids until Oct. 25 for the construc- 
tion of a refrigeration plant at U. S. Vet- 
erans Hospital here. 

Texas—Central Power & Light Co., Frost 
Bldg., San Antonio, is having preliminary 
plans prepared for the construction of cold 
storage plants at Olmito, Donna and Sebas- 
tian. Estimated cost $30,000, $30,000 and 
$40,000 respectively. 

Tex., Brownsville—Central Power & 
Light Co., c/o Frost Bldg., San Antonio, 
has acquired a site and plans the con- 
struction of a cold storage plant here. Esti- 
mated cost $40,000. Private plans. 

Tex., Eagle Pass—Crystal Ice Co., plans 
the construction of a 30 ton ice plant to 
replace fire loss. Estimated cost $35,000. 
Private plans. Electrically operated ma- 
chinery will probably be required. 

Tex., Plemons—Phillips Petroleum Co., 
Bartlesville, Okla., plans the construction 
of a pumping plant on Big Creek to divert 
about 475 acre ft. of water here. Esti- 
mated cost $75,000. Private plans. 

Tex., Pyote - Chamber of Commerce 
plans the construction of an ice and cold 
storage plant 

Tex., Quanah Texas Utilities Co., 
Abilene, has acquired the Quanah Light & 
Ice Co’s plant and plans extensions and 






improvements here. Estimated cost $35,0( 
Engineer not selected. New machinery wi 
be required. , 

: Tex., Sweetwater—Citizens Ice Co., c/o ¢ 
Sample, Mgr., plans the construction of 
25 ton ice plant and 100 ton cold storas 
plant. Estimated cost $40,000. Privat 
plans. Machinery and equipment will b 
required. 

Ont.. Ottawa—Canadian National R.R 
Montreal, Que., awarded general contra 
for addition of Chateau Laurier Hotel 
Rideau St. here to Foundation Co. Ltd.. 74 
Sherbrooke St. W., Montreal, Que. , 





Equipment Wanted 








Boiler—City of Los Angeles, Calif., w 
receive bids until Oct. 17 for a 306 hy; 
water tube boiler complete with burners. 

Engine, Pump and Boiler—Water Board 
c/o W. Masterton, San Antonio, Tex 
will receive bids until Oct. 21 for a 20,00: 
000 g.p.m, steam turbine engine, pump and 
boiler for proposed waterworks improv: 
ments. Estimated cost $75,000. 

Generator Heltonville Limestone Ci 
Bedford, Ind., is in the market for a 75 
kw. motor generator, 250 v. d.c., 3 ph., 6: 
eycle, 

Generator Sets — Bureau of Yards & 
Docks, Navy Dept., Washington, D. C., wi 
receive bids until Oct. 26 for motor get 
erator sets for Navy Yard, Puget Sound 
Wash. 

Hydraulic Turbines — Direction Gener: 
de Obras Publicas, FE. Ortega, Ener., 
charge of Construction, Santo Doming: 
Dominican Republic, prices and catalog 
on hydraulic turbines for generation « 
electric lighting and electric energy. 

Pumping Equipment—City of Kingfisher, 
Okla., will be in the market for pumping 
equipment, ete. for proposed waterworks 
system. Estimated cost $150,000. 

Pumping Equipment—J. B. Davis, Mayor 
Rock Hall, Md., will receive bids until! 
Oct. 17, for furnishing and installing tem 
porary pumping equipment for waterworks 

Pumps and Motors—D. R. Fraser, Clk 
Wewoka, Okla., will receive bids until Noy 
4 for two 1,000 g¢.p.m. pumps and motors 
ete. for proposed waterworks system. Esti 
mated cost $125,000. 

Pumps, Motors, Ete.—F. H. McFarland 
Mayor, Cocoa, Fla., will receive bids until 
Oct. 14, for two 500 g.p.m. and one 251 
g.p.m. centrifugal pumps, four 120 g.p.m 
triplex pumps. two 40 hp., one 73% hp. and 
four 3 hp. electric motors, ete. for proposed 
filter plant. 

Pumps, Motors, Transformers, Ete.—Cit) 
of Muskegon, Mich., is in the market fo 
three 6,000,000) g.p.m. centrifugal motor 
driven pumps, three 200 hp. a.c. motors 
ene 225 hp. gasoline engine, three tran: 
formers, oil switch, ete. for proposed ele 
trifying of waterworks plant. 

Steam Heating and Coal and Ash Man- 
dling Equipment, ete.—Bd. of Education, J 
EK. Byrnes, Chicago, IOl., will receive bid 
until Oct. 13 for steam heating and c 
and ash conveyor equipment, etc., for Mar 
ley Jr. High School. 

Steam Heating and Oil Burning Equip 
ment—Dept. of Public Works, Bureau 0! 
Water, Philadelphia, Pa., will receive bid 
until Oct. 18 for steam heating and « 
burning equipment for three existing 
hp. boilers for Torresdale pumping statio) 
Cont. 901 

Steel Wire and Rope Sheaves—Nort 
Electric Supply & Equipment Co., Norte 
Va., prices and catalogs on rubber inset 
steel wire and rope sheaves, 4 to 5 ft 
diameter. 

Transformers and Electrie Light Cable 
Ete.—M. J. Kennedy, Comr., of Gas & Ele 
tricity, City Hall, Chicago, DIL, will receis 
bids until Oct. 10 for 4.2 kva. manhole ty} 
transformers, aluminum bracket fixture 
and pole and manhole type series tran 
formers for 1,000 C.P. lamps and elect! 
light cable of various kinds, for propos: 
extension to municipal lighting system 
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Electrical prices on following page are to the power plant by jobbers in the larger buying centers east of the 
Mississippi. Elsewhere the prices will be modified by increased freight charges and by local conditions. 








SINCE LAST MONTH LINSEED OIL—These prices are per 7}-lb 


























gallon: 
GHER prices prevail, than at this time last month, in % NewYork Cleveland Chicago 
H' HER prices prevail, than at this time last month, Raw in barrels (5 bbl. lots) .... $0.86} $0.94 $0.78 
rubber-covered copper wire and leather belting in the New 
York market Slight upward tendencies are reported In pipe and eae ame ———$_——» 
ler covering inimum on boiler rivets is 10¢ ‘r 0 ; : : : — 
iler ¢ ver) in Minimum n borer rivet 1 10¢ pet 10¢ lb. | WHITE AND RED LEAD—Per 100-Ib. keg, base price, f.0.b. New York: 
elow the Sept assis level at Pittsburgh mills. Genuine, highest | CEE “tea 
rade babbitt metal declined 5c. per Ib. during the month. A | Current 1 Yr. Ago Current 1 Yr. Ago 
rop of 3c. per Ib. occured in No. 4 babbitt, while intermediate | Red $13.75 $15.25 $15 25 $16.75 
! > ae ‘ : As 
rades remained firm. Lower prices than a month ago are ob White 3.23 15.25 13.75 15.25 
ainable in brass-shell sockets and non-refillable fuses in standard | ——$<$— ae : = 
ka0 lots | a , ‘ . 
ere RIVETS—The following quotations are allowed for fair-sized orders from 
eae re =e ie ee as ini —— | warehouse: 
?p OW E is P L ANT § su PPL IES. Tank rivets, n., dia. and smaller, list (Apr. 1, 1927) less 50 “his in full keg 
= aie lots, EX r RA per 100 ib. for }-in. dia., 35e.; 8-in., 15e.; I-in - lengths, J-in. 
and shorter, 25¢.; longer than I-in. up to and including Nika in., 15e.; longer 
HOSE—Quotations at New York warehouses than 5-in., 25¢.; standard countersunk head, 25e 
Fire Protection 50-Ft. Lengths Structural rivets, per 100 Ib 
Underwriters’ 2}-in., coupled, single jacket ‘ net) 68c. per ft. New York... $5.00* Chicago. $3.60 Pittsburgh mill $2.75@ $3.00 
Conimon, 2}-in., cotton-rubber tined 80c. per ft. list less 50% Cone-head boiler rivets, per 100 Ib.: 
New York : $5.00* Chicago $3.60 Pittsburgh mill $3.00 
Air—Best grade : ‘ 
Full keg 
, per ft : ore 3-ply $0.34 4 ply $0.42 
Steam —Discounts from List a : ee a 
birst grade 40°; Sec ond grade -- - 40-35% Third grade 50°% REFRACTORIES— Prices in ear-load lots. f.o.b. plant 
~ -- Chrome brick, eastern shipping points et ton $45 00 
. i . - Chrome cement, 40(@ 506% CraOs3, in bull net ton 22(@ 25 
RUBBER BELTING I f price 6-11 6 1 $1 83 per lin.ft rhe following Chrome cement, 40(a 50% Croat 3, in sacks net ton 26(a@ 29 
unts from list apply to rubber transmission belting: Magnesite brick, 9-in. straights net ton 65.00 
t grade , 0S; Second grade..,... 50-10% Magnesite brick, 9-in. arches, wedges and key net ton rk ee 
Magnesite brick, Soaps and splits per ton 91.00 
: ” 7 ie sey Silica brick, Mt. Union, Pa per M 43.00 
LEATHER BEL TING List price, 24c. per lin.ft. per inch of width for single | Clay brick, Ist quality, 9 in. shapes, Pennsylvania per M 43(@) 46 
nly at New York ware ses Clay brick, Ist quality, 9 in. shapes, Ohio per M 43 46 
~ Tie f | Clay brick, Ist quality, 9 in. shapes, Kentucky per M 430 46 
Grade BAISOO ERY FET SIRN Clay brick, Ist quality, 9 in. shapes, Maryland per M 430 46 
Medium 33% Ciay brick, 2nd quality, 9 in. shapes, Pennsylvania per M 3 5(a) 38 
Heavy 30% Clay brick, 2nd quality, 9 in. sh ipes, ¢ Ihio per M 35() 38 
— Clay brick, 2nd quality, 9 in. shapes, Kentucky per M 35(0 38 
ani jaa 7 _ Clay brick, 2nd quality, 9 in. shapes, Maryland per M 35( 38 
F ( ‘hr me ore crude, 40(@ 50% het ton 18. 00@ 22.50 
ade 90%, 2nd grade, 60% 
RAWHIDE LACING _ best, 4le. per sq.ft.; 2nd, 37ce. — 
ut, 50° sides, 4lc. per sq.ft. ie = : 
BABBITT METAL—Delivered, New York, cents per Ib.: 
Genuine, highest grace F 78.00 
2 Commercial genuine, intermediate grace ae 61.00 
PACKING Prices lat New Yor warehouses . 2 Anti-friction metal, general service . 31 20 
tubber and duck for r e stear in $0 95 | No. 4 babbitt (f.0.b.) pee 12.50 
Asbest« s for high-p1 tea tee 1 
Yuck and rubber tor S pa , . eve ° 95 | 
igen : tine o | COLD DRAWN STEEL—Warehouse prices per 100 Ib., base, are as follows 
waterproofed . ‘ ‘ eo | : mam 
( at e aa est heet 85 | New York Cleveland Chicago 
Wire insertion asbest heet | 30) Shafting and serew stock, round and hexagon $4.00 $3.65 $3.60 
Rubber sheet 0 Flats and quares 4.50 4.15 4.10 
Rubber sheet, wire insertior 80 
Rubber sheet, duck insertior 60 
Asbestos packing, twisted or braided and graphited, for valve stems and ee h a, : : - oo 
pent ah 5 ‘ ‘ ; 1.40 | BOILER FITTINGS—F. o. b. New York or Jersey City, discounts from list? 
Asbestos wick, }- and I-lb. bal as .50 Current 











Copper ferrules Sewers 5 ies paw ae 70% 
- oiler flangs be (ate lacie a als eet pis Portas lina ae 65-5% 
PIPE AND BOILER COVERING— Discounts, New York warehouses, are as oiler st wd a F Rawterate é oS wre Ge ee © aL ecee a 
re Soiler patch bolts . Se ee ee eee éU'/0 
teties ‘ ; ry Joiler fitting-up bolts : EE Pe ryan a ne ee 45% 
857% magnesia high pressure ' ce | Pressed steel boiler lugs Legaek hint oaks 10% 
. > 4-1 l\ 10 
Asbest os,air cell, for low-pre ire heatiz \ aS 720; 
and return lines (2-; \ 74° 
= WROUGHT PIPE The following basing discounts are to jobbers for car- 
_ load lots at Pittsburgh mill: : : 
; : BUTT WELD 
PORTLAND CEMENT—New York, $2.35 per bbl. without bags, in earl ad Steel Iron 
aelivered bv truc »site of job. Bag irge, 40c. per bbi Inches Black Galv Inches Black Galv. 
Ito 3... 62 50} ch eee 30 13 
LAP WELD 
STRUCTURAL STEEL—New York delivered price, beams and channels, 3 to ? 55 434 2 23 7 
3= angles, 3 to 6-i n, thi tees, 3-1 ind larger; and plates, {-in 2to6 9 47} 2} 26 11 
hiek and heavier; all $3.34 per 100 Ib. 7 and 8 56 43} Bi isons sie-e e's 28 13 
9and 10 54 41} POG N2 << cce'. 26 1 
—_—— a I} and 12 53 40} 
CITTON WASTE—The following prices are in cents per pound: BUTT WELD, EXTRA STRONG, PLAIN ENDS 
New Cleveland Chicago 
cow SOF . ee to 1 60 49} beg TE cccaccses 30 14 
l wee . 10.00 13.50 16.00 15. 00a 20.00 13 61 501 
red... ates oO 9 00 13.00 12.00 12. 00@ 17.00 2 anc . ) 3 
— LAP WELD, EXTRA STRONG, PLAIN ENDS 
: . aa . : 53 42} : ee, 9 
WIPING CLOTHS—Prices per pound in lots of shout Cop tb, for washed, a ae 57 464 i to4.......... 2 15 
white wipers, as follows: io+...... 56 454 4h tos... "28 14 
0.15 7 and 8... 52 39} eee 21 7 
15} ie See 45 324 ere 16 2 
6.00 ll and 12 44 313 
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BOILER TUBES—Pollowing are ne 
of tubes manufactured according to 
Mechanical Engineers 
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t prices pe 


specificat 


Size Lapweld Steel 


$17 33 

} 19 84 

a 21 60 

25.50 

} 30.25 

3 31.50 

4 38.03 
Tubes 2} in. diameter, or smaller, over 18 ft 
These prices ar t per 100 ft based on 


lengths, billing will be based on the 
In addition t the } 


entire stoc 


2in. and smaller, 5c. per cut. 
2} and 2} in., 6c. per cut. 


r 100 ft. in New York warehouse 
\merican Society of 


ions of the 


C. C. Iron 


$38 
28 
2 

28 
34 


) 
4) 
49 
52 75 
7 


Seamless Steel 


$17.07 
19 20 
17 92 
20 48 
20 24 
23 00 
26 03 
27.04 
30 67 
33 33 
40.11 


long, 10 per cent extra. 


stock lengths 
*k lengths 
Don standard cutting charges are 


3 in., ; 
31 to 4in., 


as fc Ik ws: 


If cut to special 


9c. per cut 


10c. per cut 


ELECTRICAL SUPPLIES 





ARMORED CABLE—Price per 1,000 ft —5 per cent. 10 days 


B. & S. Size Two Cond. Three Cond. 
M Ft Ft. 
No. 14 solid . $30.00 (net) $46 00 (n 
No. 12 solid 136.00 180.00 
No. 10 solid 185.00 235.00 
No, 8 stranded... 305.00 375.00 
No. 6 stranded.. 440.00 530.00 
From the above lists disccunts are 
ess than coil lots 50% 
Coils to 1,000 ft 60% 
1,000 to 5,000 ft 657% 
5,000 ft. and over 67°; 


lwo Cond. 


Lead 
M Ft. 
et) $180.00 
225.00 
275.00 
420.00 
615.00 
Lead Covered 
20% 
30% 
35% 
3807 


CONDUIT—Price per 1,000 ft.; ELBOWS AND COUPL 


it of 5 per cent 


f.o.b. New York, with 10-day diseour 





C< 
Size Bla ( 
li Per M 
4 $56 50 
? 72.07 
! 103.31 
1} 139.77 
1} 167.12 
2 224.8) 
24 355 50 
3 464 88 
3) 585.30 637.74 
4 714.17 776.30 


Elbows— 

Black Galvanized 
Per C Per C 
$7.76 $8. 83 
10 21 11.62 
15.10 OF ..23 
20.51 23.07 
27.34 30.76 
50.13 56. 40 
82.03 92.28 
218.74 246.10 
483 04 543.46 
8.23 628.06 


INGS, Per 100 pieces, 


—Couplings 


Black 
Per C 
$4.52 

6. 46 

8.39 
11.78 
14.56 
19.41 
27.73 
41.59 
55.46 
69.32 


Three Cond. 


h 


$220.00 
275.00 
325.00 
500.00 


Ga 


s0ac 


I Ft 


, : 
lvanize 
Per ( 





CONEUIT BODIES AND FITTINGS—Black or galvanized. 
Less than $10 list 


Standard pane age ‘ ose 
Less than standard package 


CUT-OUTS—F ollowing are net pri 


CUT-OUTS, PLUG, SOLID NEUTRAL OR 


8. P. M. L $0 
D. P. M. L 
ZF. Mb. 
D. P. 8. B. 


CUT-OUTS, N. E. C. FUSI 


( 
Dp. P. M. I 
T. P. M. I 
DPS. B 
ne @ 
DP. D. B 
r.?.D.3 
T.P.tob. Pp. D. B 


es eA 


$10 list to $100 
10° 20°; 
r 10°% 
tandard-pac! 


12 D. PLD B 
l¢ .rom 
27 Ae Oe 
lo 


, SOLID 


)-30 Amp. 
$0.27 
40 
35 
67 
65 
1.42 


75 


FLEXIBLE CORD—Price per 1,000 ft. in coi 


No. 18 cotton reintorced heavy 
No. 16 cotton reinforced hea 

» 18 cotton reinforced 

o. 16 cottan reinforced light 
o. 18 cottan Canvasite cord 

» 16 cotten Canvasite cord 

» 16 super service eord or milar 
oO. 14 super ser e cord or sinular 
*] sthan 1,000 ft 


N 
N 
N 
N 
N 
N 


2 wire) it 
2wir 


2 FUSE 


and over 


age quantities 


$100 list 


R07 


20% 


$9 31 


35 


RENEWABLE FUSES—List price each: 
250-Volt 600-Volt Std. Pkg. Carto 
Sizes List-Price L.ist-Price Quantity Quantit 
ito Di-aine....... $0.50 $1.10 100 10 
35to 60-amp are 1.00 1.25 100 10 
65 to 100-amp....... 2.00 3.00 50 5 
110 to 200-amp....... 4 00 5.00 25 5 
225 to 400-amp....... 7.50 11.00 25 1 
450 to 600-amp. Pr 11.00 16.00 10 l 
REFILLS 
Ito 30-amp ..... $0.03 ea. $0.05 100 100 
35 to 60-amp a .05 ea. 06 100 100 
65 to 100-amp....... .10 ea. .10 50 50 
110 to 200-amip oe .15 ea. tS 25 50 
225 to 400-nmp ae .30 ea, 30 25 25 
450 to 600 AMP .cereee 60 ea. 60 10 10 


Discount Without Contract—Fuses: 
Broken carton 


inatamesieares 5% 


Unbroken earton but less than standard pkg........ 22% 

Beer geen inaedl Satur sacs a formal eeds eae 40% 
Discount Without Contract—Renewals: 

Less than std. pkg...... ; ie gawe tacaselens Net list 

ve ret non OEE eT ee ee 40% 


Discount With Contract—F uses: 
Broken earftons ee eeeee eee ere eenewreereer eres 10% 


Unbroken cartons but less than standard package... 26% 

wires EE OE OO eC rer 42% 
Discount With Contract—Renewals 

Less standard package Perret er rrre eT rene Tat Net list 

PGMN CUIURONIN. onc cc creccsiceweee seve esnewses 42% 





FUSE PLUGS, MICA CAP 
0-30 ampere, standard package (500) 
0-30 ampere, less than standard package 


we 


Wr 
on 
ou 





LAMPS —Below are present quotations in less than standard package quantities 
on Mazda standard A type bulbs: 





Sc — 100—130 Volt — — 200—260 Volt ———_— 
Watts Type Petes Bach Watts l'ype Price Each 
= _ CC ae ee 
15 A 17 $0. 23 25 A 19 $0. 28 
-_ —- General — 50 A2l . 28 
25 A 19 23 100 A 23 . 50 
$0) A 21 23 
90 A 21 25 
60 \ 21 25 
100 A 23 . 40 


Standard pkg. quantities are subject to discount of 10% from tist. Annual cone 
tracts ranging from $75 to $300,000 net, allow a discount of 15 to 40% from list, 





PLUGS, ATTACHMENT 


Porcelain separable attachme nt pl 
Composition 2-piece attachment plug 


Swivel 


ttachment plug 
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NEUTRAL OR 2 FUSE 


31-60 Amp. 


$0.70 
1.00 
87 
1.50 
1.75 
3. 00 
2.10 


Is of 250 ft.: 


1,000 ft 


, 1,000 ft 


$72.00 
110.00 


NATIONAL ELECTRIC CQDE FUSES, NON-REFILLABLI 


250-V olt Std. Pkg ] 
t-amp. to 30 amp, 100 $0 
45-amp. to 60-amp., 100 
6l-amp. to 100 amp., 50 
10l-amp. to 200-amp., 25 2 
20 l-amp. to 400-amp 25 3 
40!-amp. to 600-amp 10 5 


Discount: Less that ne-ffth star 


package, 64 tandard package, 





ist 600-V olt Std. Pkg 
1> 3-amp. to 30-amp., 100 
30 35-amp. to 60-amp., 100 
90 65-amp. to 100-amp., 50 
00 110-amp. to 200-amp., 25 
60 225-amnp. to 400-amp., 25 


70% 





re, 60°); one 


50 450-amp. to 600-amp., 10 
lard packs t! 


60-100 Amp. 
$ “ 


1.75 
2. 30 
$17.75 
? 00 
14.50 
18.35 
1475 
17 29 
#1) OO 
122 00 
List 
$0 30 
60 
1.50 
2.50 
5 50 
8.00 








Small size—2 Pe. Plug—Composition. . Ee ee eee 07 
RUBBER-COVERED COPPER WIRE—Per 1000 ft. f. 0. b. New York: 
Solid Solid Stranded, Solid 
No. Single Braid Double Braid Double Braid Duplex 
14.. $6 00 $9.30 $10.90 $17 50 
‘2... : nang: 9 95 12.50 14.50 24 60 
> eer 13.20 16 25 18 30 31.00 
8 ete ie ti 19 10 22 50 24 00 43.00 
_ ees Sree tent menres 33.75 
4. adie Pe werensio-e 47 50 
Mee dine waele ais rey ; 66 75 
Rive Ss facet esa : 92 00 
Wick eawreeemxe eee 113 00 
; 00... ets RES 134 50 
. See Ro esas 161 00 
D5: tera rxcaheiara ei eakomne hewn 191 50 
SOCKETS, BRASS SHELL—Price each, net: 
-—! In. or Pendant Cap— - —? In Cap———— 
Key Keyless Pull Key Keyless Pull 
Standard package. $0. 14 $0.12 $0. 20 $0.17 $0.15 $0. 23 
Unbroken carton.. . 16 14 21 19 17 24 
Broken ecarton.... .18 .16 . 24 21 «¥9 27 
WIRING SUPPLIES— 
Friction tape, 3 in., less 100 Ib., 31c. Ib.; 100 Ib. lots.. 29¢ Ib. 
Rubber tape, 3 in., less 100 Ib., 33c. Ib.; 100 Ib. lots : . dle Ib. 
Wire solder, leas 100 Ib., 33c. Ib.; 100 Ib. lots. ... are, 31e. Ib. 
Soldering paste, 2 oz. ear peared oa pita ate Sil .....$1.00doz 
ENCLOSED SWITCHES, KNIFE—Safety type, externally operated, 250 d.e. 
or a.c., N.C, 





TYPE “C” FUSED BOTTOM 


| Size, Double Pole, Three Pole, Four Pole 
| Amp. Each Each Each 
| 30 $4.50 $6.00 $7.25 
| 60 7.50 8.25 10.50 
100 10.50 13.00 22.50 
| 200 16.00 20.00 36.00 

Discounts: 

eee ttt S25.00 Tat WONG: corse cede sc cs seve canned 30% 

| $25 .00 to $50.00 list value ‘ - 30-5% 
} $50.00 list value or over........ peace acres «lees 35% 
| 











